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1 
I. INTRODUCTION 
Since organosilyllithium compounds became readily accessible as 
relatively stable solutions in tetrahydrofuran, ^ their chemistry and 
application in organic synthesis have been studied intensively and ex­
tensively. Recently, certain aspects of the subject have been reviewed 
and summarized.3» 4-, 5» 6, ? 
It has been found that these highly reactive organosilyllithium com­
pounds react with a variety of compounds forming new bonds between 
silicon and many other elements. In general, they react with functional 
groups in a manner similar to other organometallic compounds such as 
Oilman and G. D. Lichtenwalter, J. Am. Ghem. Soc.. 80. 608 
(1958). 
p 
H. Oilman, D. _J. Peterson, and D. "Wittenberg, Chemistry and 
Industry, 1958, 14-79. 
•^D. Wittenberg and H. Oilman, Quart. Rev.. 13. 116 (1959). 
**H. Oilman and H. J. S. Winkler, Organosilylmetallic chemistry. In 
H. Zeiss, ed. Organometallic Chemistry, pp. 270-345» New York, Reinhold 
Publishing Corporation. I960. 
5q. D. Lichtenwalter. Organosilylmetallic compounds and deriva­
tions. Unpublished Ph.D. Thesis. Ames, Iowa, Library, Iowa State 
University of Science and Technology. 1958. 
&B. J. Gaj. Reactions of triphenylsilyllithium with compounds 
containing group VB elements. Unpublished Ph.D. Thesis. Ames, Iowa, 
Library, Iowa State University of Science and Technology. I960. 
J. Trepka. Aryloxy and related organosilicon chemistry. 
Unpublished Ph.D. Thesis. Ames, Iowa, Library, Iowa State University of 
Science and Technology. I960. 
2 
Grignard reagents and organolithium compounds. However, perhaps owing in 
part to large electronegativity differences between silicon and other 
more electronegative elements than the differences between carbon and the 
corresponding elements, organosilyllithium compounds often exhibit dis­
similarities in their mode of reaction. The fact that this has shown to 
be particularly true of their reactions with organic halides®' 9 has led 
to the present investigation. 
The reactions studied were those of triphenylsily Hithium with 
aliphatic mono- and polyhalides and vinyl-type halides. During the 
course of the investigation it was learned that the resulting silanes 
having unsaturated linkages on the side-chain close to a silicon atom 
undergo metalation quite readily. This fact has led to the synthesis of 
several stable tripbenylsilyl substituted aliénés. Other functional 
silanes of particular interest, which were synthesized and studied for 
their reactions with organometallic compounds, are halotriphenylsilyl-
acetylenes. 
The scope of the reaction is unlimited. It is particularly inter­
esting to study more thoroughly the mechanisms involved in mary of the 
reactions presented in this thesis and many other reactions which one can 
easily conceive. 
%. Oilman, D. Aoki, and D. Witteribeig, J. Am. Ghem. Soc., 81, 110? 
(1959). 
%. Gilman and D. Aoki, J. Org. Ghem.. 24, 426 (1959). 
3 
II. HISTORICAL 
A. Reactions of Grignard Reagents with Organic Halides^® 
The reaction of benzyl chloride and methylmagnesium iodide may 
illustrate the development of the understanding of the reaction mechanism 
of Grignard reagents with organic halides in general. 
In 1903 Houben"^* first reported the reaction just cited above. He 
isolated etbylbenzene, the "normal" condensation product, in a yield of 
25$ and some dibenzyl, the "coupling" product. Ten years later Spath-^ 
reported the reaction. He obtained ethylbenzene (37$) » dibenzyl (large 
amount), and a compound he called 1,2,3-triphenylpropane. Fuson^' 
was led to a more detailed study of the reaction when he obtained 
s-bis (o-cyanopheryl) ethane as an only product (4-3$) from the reaction of 
methylmagnesium iodide with o-cyanobenzyl bromide He obtained the 
"normal" product, ethylbenzene, in a yield of 23-27$; the "coupling" 
product, dibenzyl, in a yield of 31-33$; and a gaseous material (33-35$) 
^For a comprehensive discussion and accompanying bibliography on 
reactions of Grignard reagents with organic halides, see M. S. Kharasch 
and 0. Reinmuth. Grignard Reactions of Nonmetallic Substances. New 
York, N.Y., Prentice-Hall, Inc. 1954-. pp. 1046-1132. 
Hj. Houben, Ber., 36, 3083 (1903). 
l^Spath, Monatsh., 2it, 1965 (1913) • 
"^R. C. Fuson, J. Am. Ghem. Soc.. 48, 830 (1926). 
C. Fuson, ibid.. 48 . 2681 (1926). 
^R. C. Fuson, ibid.. 48 , 2937 (1926). 
which he characterized as ethane.Kharasch et al.^ made a more 
thorough investigation of the gaseous products obtained when various 
organic halides were reacted with phenylmagnesium bromide in the presence 
of cobaltous chloride. It is now an accepted view that the "coupling" 
reaction is free-radical in nature. The methyl radical in ether solu­
tion, Kharasch observed, does not couple to give ethane ; instead it 
either abstracts hydrogen from the solvent to give methane or reacts with 
diethyl ether, attacking the oxygen atom and yielding methyl ethyl ether 
and ethyl radicals, which disproportionate to give ethane and ethylene. 
Therefore, he concluded that the gaseous product, which Fuson called 
10 
ethane, was in reality a mixture of methane, ethane, and ethylene. 
The course of the reaction is influenced by various factors. Gen­
erally speaking, the "normal" condensation reaction occurs with rela­
tively reactive halides. Thus, alkyl halides do not react appreciably 
with Grignard reagents at room temperature Allyl halides, on the 
other hand, give the "normal" product in high yield under mild condi-
18 tions. Regier and Blue applied this reaction to synthesize 1-butene 
* EL * Mg * 
CH3OH —> CH3I ^
0E^=GH-GH2-Br 
* 
CH2=CH-CH2-CH3 (63$) 
"^M. S. Kharasch, D. W. Lewis, and W. B. Reynolds, ibid.. 65. 493 
(1943). 
^M. S. Kharasch, F. L. Lambert, and W. H. Urry, J. Org. Ohm., 10, 
298 (1945). 
%. B. Regier and R. W. Blue., ibid.. 14, 505 (19^9). 
labelled with in the 4—position. Bert^ reported the reaction of 
1,3-dichloropropene with phenylmagnesrum bromide which gave an almost 
quantitative yield of l-chloro-3-phenylpropene. 
ot-Haloethers give the "normal" products in many cases. 
CgHij-O-CHg-Cl + Ph-CH2-MgGl —t- Ph-GH2-0-G2H^ (53-92#) 
+ 2-GH3-Ph-.GH2-0-C2H5 (16-2$) 
+ 4wGH2-Ph-CH2-0-C2H5 (31-6$)20» 21 
(75-85$)22 + CgHçjMgX >-
•Br ^G2H5 
Diphenylmethyl bromide gave the "normal" condensation product in a 
yield of 85$ with methylmagnesium bromide, but with ethylmagnesium iodide 
TP the "coupling" product, s-tetraphenylethane, was the major product. 
The reaction of triphenylmethyl chloride with mettylmagnesium bromide 
also resulted in a high yield (95$) of 1,1,1-triphenylethane.^ 
Grignard et al.^3 reported that ethyrylmagnesium bromide reacted 
with n-butyl bromide to give the "normal" product. 
n-CZjH^Br + H~C=C-MgBr >- n-G^-G^G-H (72$) 
L. Bert, Compt. rend.. 180. 1504 (1925). 
20h. Oilman and J. E. Kirty, J. Am. Ghem. Soc.. 54. 345 (1932). 
21l. Malm and L. Summers, ibid.. 73 . 362 (1951)» 
22r. Paul, Gompt. rend.. 198c 1246 (1934). 
23V. Grignard, L. lapayre, and Tcheou Faki, Gompt. rend. 187. 517 
(1928); Bull. soc. chim.. Series 4, 42., 931 (1928) • 
6 
Binaghi and Oddo2^ ' 26 reported the reactions of ethylmagnesium 
bromide and phenylmagnesium bromide with haloforms and carbon tetra­
chloride. The reactions were very complex, except in the case of the 
reaction of phenylmagnesium bromide with chloroform, where triphenyl-
methane was the only product.2? When phenylmagnesium bromide was reacted 
with iodoform and carbon tetrachloride, there were obtained, among other 
products, s-tetraphenylethane and hexapherylethane, respectively. Appar­
ently, in these reactions the "normal" reaction was followed by the 
"coupling" reaction. 
Although the halogen-metal interconversion reaction is often ob­
served in the reactions of organolithium and organosilyllithium compounds 
with organic halides, the analogous reaction of Grignard reagents is a 
OQ 
rather rare phenomenon. Indeed, Oilman and Jones found that no such 
interconversion occurs when the following Grignard reagents and organic 
halides are heated together. 
2^ B. Oddo and R. Binaghi, Gazz. chem. ital.. 51. No. 2, 330 (1921). 
(Original available but not translated; abstracted in Ç. A., 16, 1392 
(1922)). 
25r. Binaghi, ibid.. 52, No. 2, 132 (1922). (Origiml available but 
not translated; abstracted in 0. A., 1%, 14-25 (1923))• 
26r. Binaghi, ibid.. 52» 879 (1923). (Original available but not 
translated; abstracted in 0. A., 18, 1488 (1924-)). 
2
'This reaction was reported earlier by Reychler, who obtained 
tripbenylmethane in a yield of 70-80$. A. Reychler, Bull, soc. chim., 
Series 3, 21, 737 (1906). 
Oilman and H. L. Jones, J. Am. Chem. Soc.. 51» 284-0 (1929)» 
7 
(a) PhCHgMgBr + PhBr 
(b) Ph^GMgCl + PhBr 
(o) PbMgBr + PhCHgCl 
(d) PbMgBr + PhgCOl 
(e) PhCH2MgBr + PhgCCl 
later Kharasch et al.2^  confirmed their finding. One exception is found 
in the reaction of Grignard reagents with ethynyl halides. 
Ph-C=C-Br + CH^-MgBr >• Ph-C=C-MgBr + CH^Br^ 
H+ 
Ph-C=C-H (89$) 
It is of interest that the presence of a small amount of cobaltous 
chloride induced the functional interchange reactions in many cases.^ 
Kharasch suggested that the mechanism in such cases is different from 
that of the normal interchange reactions and is free-radical in nature. 
(1) n-CtyH^MgBr + CoClg —n-G^H^CoGl + MgBrCl 
(2) 2 n-G^GoGl >- G^q + G^Hg + 2 *CoCl 
JFh /Ph 
(3) PhgG=C^ + -GoCl —PhgCzC: ' + GoClBr 
S. Kharasch and G. F. Fuchs, J. Ore. Chem.. 10, 292 (19^5)• 
8 
,Ph ,Ph 
(4) PhgC^; + n-Cj^MgBr y PhgC=0^ + *0^ 
/Ph ^Ph 
(5) PhgC=C^ + •C/jjHç >- PhgG^. + n-GZfHgBr 
Br 
Metallic halides affect the reactions of Grignard reagents with 
organic halides in a number of ways. The "coupling" reaction is greatly 
enhanced in their presence.30» 31 Functional exchange reactions occur in 
some cases as cited above. Another important effect some of the metallic 
halides have upon Grignard reactions is that some Grignard reagents con­
dense with vinyl halides and also with etfcynyl halides. Thus, phenyl­
magnesium bromide reacts with vinyl chloride in the presence of a small 
amount of cobaltous chloride to give styrene in 50-75$ yield.32 
no cat. 
PhMgBr + CH2=CHC1 » no reaction 
PhMgBr + GH2=0HG1 00012 > Pb-0B=0H2 (50-75$) + MgBrCl 
When bromophenylacetylene was treated with methylmagnesium bromide in the 
presence of cobaltous chloride, 1-phenylpropyne was obtained in a yield 
of <40$.33 
3%. Oilman and M. lichtenwalter, J. Am. Chem. Soc.. 61. 957 (1939). 
31M. S. Kharasch and B. K. Fields, ibid.. 6£, 2316 (1941). 
32M. S. Kharasch and C. F. Fùchs, ibid.. 65. 504 (1943). 
33H. K. Black, H. S. Horn, and B. C. L. Weedon, J. Chem. Soc.. 1954. 
1704. 
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Ph-CEC-Br + OH^MgBr CoC12> Ph-C=C-H (34$) 
+ Ph-G=G-CH3 (43$) + Ph-G=C-C=C-Ph 
Armitage et al.3^ synthesized dodeca-3,5*7,9-tetrayne in a 4?$ yield by 
refluxing in ether the acetylenic Grignard reagent of hexa-1,3-diyne in 
the presence of cupric bromide. 
A few cases of condensation reactions of acetylenic Grignard 
reagents with ethynyl halides without any catalyst are reported in the 
literature. 
35 Ph-CSC-Mgl + Pb-CSC-I • Ph-C=G-C=G-Ph + Mgl2 
35 
Bj-Ci^Hi -, C=C-MgI + n-GqH-nG=G-I >• (n-0c;H-| i G=G- )q + Mgl2 
36 
Ph-C=C-MgCl + C1-C=C-C1 • Ph-G=C-G=G-Gl + MgCl^ 
B. Reactions of Organolithium Compounds 
with Organic Halides 
The reactions of organo lithium compounds with organic halides may be 
divided into three main types: the condensation reaction; the halogens-
metal interconversion reaction; and the metalation reaction. 
B. Armitage, E. R. H. Jones, and M. C. "Whiting, ibid.. 1952. 
2014. 
35v, Grignard and Tcheon Faki, Bull. soc. chim., Series 4, 42., 42 
(1928). 
36H, G. Viehe, Ber., 22, 3064 (1959). 
0 
10 
1. The condensation reaction 
A division of the "normal" reaction and the "coupling" reaction, 
which is so important with Grignard reactions, has little significance in 
the reactions of organolithium compounds with organic halides. 
Under ordinary conditions organolithium compounds do not undergo 
"coupling" reactions. However, Kharasch et al.37, 38 demonstrated that 
in the presence of catalytic amounts of cobaltous halide the "coupling" 
reaction does take place.' When n-butyllithium was allowed to react with 
bromobenzene for 44 hours in the absence of a catalyst, n-butylbenzene 
was obtained in 52$ yield. In the presence of cobaltous chloride, how­
ever, the products were benzene (10$), biphenyl (50$)n-butylbenzene 
(4$), bromobenzene (20$), a mixture of butane and 1-butene (35$)» and 
n-octane (27$). In the case of the reaction of phenyllithium with 
n-butyl bromide, the condensation product was obtained in 55$ yield in 
the absence of the catalyst ; biphenyl (6?$) and n-octane (40$) were the 
major products when a catalyst was present. 
The question of whether the reactions of organolithium compounds 
with organic halides proceeds via an ionic or a free radical mechanism 
has received considerable attention.3^  
37m. S. Kharasch, D. W. Lewis, and W. B. Reynolds, J. Am. Ghem. 
Soc.. 6£, 498 (1943). 
38m. S. Kharasch and W. B. Reynolds, ibid.. 63. 3239 (1941). 
39j?or a general discussion of the subject, see E. A. Braude. 
Organic compounds of lithium. In J. W. Cook, ed. Progress in Organic 
Chemistry. Vol. 3, pp. 172-217. New York, N.Y., Academic Press, Inc., 
Publishers. 1955• 
11 
Evidence for both mechansims has accumulated. Several workers^' 
41, 42, 43 favor the ionic mechanism in view of their studies, done 
either kinetically or using optically active halides. Biy ce-Smith, ^  
on the other hand, has concluded that the condensation reaction proceeds 
largely by a free radical path. He demonstrated this fact by capturing 
free radicals with isopropylbenzene. In a typical run, n-butyllithium 
and n-butyl halide were allowed to react in isopropylbenzene at 95° • The 
major products obtained were 2,3-dimetfcyl-2,3-dipherylbutane (9-18#), and 
octane (29-50#) • He postulated the following mechanism for the formation 
of 2,3-d±metbyl-2,3-diphenylbutane. 
ÇH3 
(%" + Ph-C-H • C^o + Ph-0(01^)2 
OH3 
2 Ph-G(GH3)2 >- Ph-G( CH^ )2-0( GH^ )2-Ph 
2. The halogen-metal interconversion reaction 
The halogen-metal interconversion reaction was discovered 
L. Letsinger, J. 'Am. Ghem. Soc.. 72 . 4842 (1950). 
**3. J. Gristol, J. W. Ragsdale, and J. S. Meek, ibid.. 22.» 810 
(1951% 
J. Gristol, W. C. Overhults, and J. S. Meek, ibid.. 22.» 813 
(1951). 
4%. D. Zook and R. N. Goldey, ibid.. 21, 3975 (1953)• 
44q. Bryce-Smith, J. Ghem. Soc.. 1956. I603. 
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independently by Oilman and co-workers^» ^  and by Wittig and his 
associates,^ Since then it has been studied extensively and was re­
viewed by Oilman and Jones 
The mechanism of the reaction is generally viewed as a nucleophilic 
attack by the anion of the organometallic compound on the positively 
polarized halogen atom.**® The fact that the exchange occurred with some 
retention of the configuration at the carbon atom originally linked to 
halogen^» **9 suggests the following transition state.59 
*^C-Br + Ii-C^* > >.*'0-15. + Br-O^  
/ \ / -.mz \ / \ " 
Since the interconversion reaction depends largely on the 
polarizability of the halogen atoms, it is most often observed with . 
iodides and bromides, less often with chlorides, and not at all with 
fluorides.^ 
^H. Oilman, W. Iangham, and A. L. Jacoby, J. Am. Chem. Soc.. 6l, 
106 (1939). 
^H. Oilman and A. L. Jacoby, J. Org. Chem.. 3» 108 (1938). 
4?0. mttig, U. Pockels, and H. Droge, Ber., 21, 1903 (1938). 
^R. 0. Jones and H. Oilman. The halogen-metal interconversion 
reaction with organolithium compounds. In R. Ada-as, ed. Organic 
Reactions. Vol. 6, pp. 339-366. New York, N.Y., John Wiley and Sons, 
Inc. 1951. 
M. tfelborsky and F. J. Impastato, J. Am. Chem. Soc.. 81, 5835 
(1959). 
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Where vinyl halides are concerned, metalation and addition reactions 
compete with halogen metal interconversion reactions, depending on the 
nature of halogen. 
Ph I Ph ,IA Ph H 50 
p-Cl-Ph^ XH g-Cl-Ph^ XH p-Cl-Ph^ H 
Ph Br Ph Br 
\w/ ~"BuLL > XG=G/ )- Ph-C=C-CHo 51 
/ \ / \ "LiBr J 
Oiy H CH3 Ii 
FF FF F F 52 
>=g( F-C——C-Cl /=< 
F Cl n-Bu Id. n-Bu Cl 
With polyhalomethanes and related compounds, metalation seems to 
occur more readily than halogen-metal interconversion when 0C-hydrogen is 
present. When no active hydrogen is available, however, such a compound 
undergoes the interconversion reaction. 
Thus, Miller and Kim 3^ demonstrated the formation of 
50 j. W. Crump, Dissertation Abstract, 17. 977 (1957). 
51D. Y. Curtin and J. W. Crump, J. Am. Chem. Soc.. 80. 1922 (1958). 
52s. Dixon, J. Org. Chem.. 21. 400 (1956). 
53w. T. Miller, Jr. and C. S. Y. Kim, J. Am. Chem. Soç. 81, 5008 
(1959). 
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dihalocarbenes^» 55 from tetrahalomethanes upon treatment with metbyl-
or n-butyllithium. 
GBrCLj + n-BuIa ^0^ ^ CGl^Xi + xi—. •BuBr 
[ÎCCI2] 
The reaction of iodotrif luoromethane with methyllithium at -74° resulted 
in the formation of tetrafluoroethylene.5^ 
CF^I + GEjIi CF-jLi + CH3I 
r ^ >1 
! îGFgl 
When heptaf luoro-l-iodopropane was treated with organolithium. compounds 
at -74° in ether, heptaf luopro^llithium was formed .5^ Acid hydrolysis 
at 0° gave heptafluoropropane in 6*$ yield. When the solution was 
refluxed for half an hour, lithium fluoride was eliminated to foim 
hexafluoropropene (.77$) • 
Moore and Ward57 reported the synthesis of various aliénés by 
Hine, ibid.. 22, 2438 (1950). 
55w. von E. Doering and A. K. Hoffman, ibid.. 76 . 6162 ( 195^). 
56q. R. Pierce, E. T. McBee, and G. F. Judd, ibid.. 26, (195^). 
5TV. R. Kbore and H. R. Ward, J. Org. Chem.. 25. 2073 (i960). 
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treating gem-dibromo cyclopropanes with methyl- or n-butyllithium in ether 
at 0° to -80°.58 
C Br Cv Br 
\ Z R"Iâ 
G. y-
/ \ 
+ R"Br 
/"\ ^ /\ ^ 
R« H R« H I 
R~CH=C=CH-R' + IdBr 
In these reactions no evidence of a carbene intermediate has been found 
in experiments employing cyclohexene as a trapping agent. When, however, 
7,7-dibromobicyclo |^4.1.oJ -heptane was treated in an ether-cyclohexene 
mixture at -80°, three products were isola ted.57 The structures, 
7,7'- |bicyclo ^ 4.1.0J heptylidene| (i) and 7,7'-spirobi-
|bicyclo 4.1.0 J heptane | (U), were assigned to two of them. In the 
absence of cyclohexene, (I) was obtained, but the other two compounds 
were not formed. 
(i) (n) 
S^Analogous reactions are brought about by the use of an active 
metal such as sodium. See W. von E. Doering and P. M. LaFlamme, 
Tetrahedron. 2, 75 (1958). 
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The formation of benzyne59 is often brought about by halogen-metal 
interconversion as the first step with o-dihalobenzenes. 
Rid. OC * -
-LLX 
3. The metalation reaction 
The success of Gloss and Gloss in the synthesis of various 
chloroçyclopropanes^® ' ^  rests on the fact that metalation rather than 
halogen-metal interconversion occurs when methylene chloride is treated 
with organolithium compounds. With methylene bromide, carbene is formed 
after an initial halogen-metal interconversion.53 
+ Rid. 
-35° 
OHClgli + R-H 
r ^ i >=< [:CHClJ ' 
CI 
H 
(10-67$) 
59For a comprehensive review of benzyne chemistiy see R. Huisgen. 
Benzyne chemistry. In H. Zeiss, ed. Organometallic Chemistry, pp. 
36-8?. New York, N.Y., Reinhold Publishing Corporation. I960. 
L. Gloss and L. E. Gloss, J. Am. Chem. Soc.. 81. 4996 (1959)# 
6lG. L. Gloss and L. E. Gloss, ibid.. 82 , 5723 (i960). 
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CHgBrg + RIi —2QÔ~*" OHgBrli + B-Br 
O o (14g) > 
In the absence of an olefin, chloro carbene reacted with n-butyllithium to 
H Ii 
-LiCl 
CH^-GH2-CH2-CH=CH2 
The reaction of n-butyllithium. with l-chloro-2,3-dimetbyl-2-butene 
in tetrahydrofuran at -15° gave 1,3,3-trimethylcyclopropene in 16$ 
yield. The same compound was obtained from the reaction of 
1,2-dimethylproperyllithium with methylene chloride^ and also from the 
action of sodium methoxide on the tosylbydrazone of 2,3-dimethyl-2-
62 butenal. A common intermediate, an alkerylcarbene, was postulated for 
these reactions 
L. Gloss and L. E. Gloss, ibid.. 83. 2015 (1961). 
63q. L. Gloss and L. E. Gloss, ibid.. §2, 1003 (1961). 
give 1-pentene in 82$ yield. 
H H 
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I 
(ch3)2C=< 
oh3 
GHg—Ol 
n-Buli 
n-Butane 
+ 
OHg 
(cja3)2c=cv 
(CE,)2G=Gx 
* CH-C1 
Li 
ciy 
CH/ 
Li 
-LLC1 
>-°c 
NaOCHc 
Œ3 Xl ghZ xC. 
XH 
CH3 
(GH3)2C=GX^  
CHgOlg 
CHGI2L1 + ( CH^ ) 2G—CH— CH^ 1 
[sCHCl] 
(CH3)2G=G; m 
SCH=N-NHTs 
It was pointed out earlier that some vinyl halides undergo 
metalation and a subsequent elimination of lithium halides, giving rise 
to acetylenes. 
Cristol and Helmreich^ proposed the abstraction of df-hydrogen by 
6/<S. J. Cristol and R. F. Helmreich, ibid.. 22. 5034 (1955). 
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step for the reactions of cis- and 
+ R-H 
—>- Ph-C=G-H (84-88$) 
When l-bromopropene was allowed to react with n-butyllithium, l-phenyl-2-
butyn-lr-ol was obtained in 75$ yield after treatment with benzaldefcyde 
The low reactivity of 2-chloro-L-phenyl-l-propene with phenyl-
lithium^ lends some support to Cristol*s -elimination mechanism;^ 
however, 1-chlorocyclohexene is more reactive toward organolithium com­
pounds In this case a highly strained intennediate, cyclohexyne, ^  
may be responsible for the greater reactivity. 
In the aromatic system, the ortho-hydrogens, activated by the 
presence of electronegative halogens, may undergo metalation reactions 
readily. This fact is particularly true of fluoro compounds. The inter­
mediates, o-lithiohalobenzenes, may eliminate lithium halides to form 
benzyne.59 
organolithium compounds as the first 
trans- |3 -halo s tyrene s. 
X . X 
Ph-CH=oC m±> Ph-CH=C^ 
XH Li 
-IcLX 
[Ph-CH=C:1 -
65q. WLttig and G. Harborth, Ber., ZZB, 315 (1944). 
66G. Wittig and G. Harborth, ibid.. 77B. 306 (1944). 
67f. Scardiglia and J. D. Roberts, Tetrahedron. 1, 343 (1957). 
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C. Reactions of Compounds with Organic Halides 
1. Reactions of triphenylsilyi 1 -i thium. with aryl halides^» 
Huisgen and Satier 9^» ^0 g^de kinetic studies of benzyne formation 
from halobenzenes with pheryllithium and found that the rate constant for 
fluorobenzene is ten times greater than for chloro-, bromo-, and 
iodobenzenes, the latter three compounds having rate constants of 
approximately the same magnitude. 
The reaction of tripherylsilyllithium with fluorobenzene resulted in 
the formation of tetraphenylsilane in a 50$ yield with no hexaphenyl-
disilane being obtained. The reactions with chloro-, bromo-, and 
iodobenzenes under similar conditions, however, yielded hexaphenyldisilane 
(66-76$), the product resulting from a prior halogen-metal interconversion 
reaction, and tetraphenylsilane (12-20$), the apparent coupling product. 
These results are in accordance with Huisgen* s findings as stated 
above and Oilman's generalization^® as to the nature of halogens for the 
halogen-metal interconversion reactions with organolithium compounds. 
2. Reactions of triphenvlgezwllithium with organic halides 
Very little work has been done on the reactions of 
68E = Si, Ge, Sn, Pb. 
9^G. Dappen, Department of Chemistry, Iowa State University of 
Science and Technology, Ames, Iowa. Information concerning reactions of 
triphenylsilyllithium with halobenzenes. Private communication. I960. 
?0r. Huisgen and J. Sauer, Ber., 92. 192 (1959)• 
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organogermyUithium compounds with organic halides. Gerow71 treated 
triphenylgennyllithium with methyl iodide and ethyl bromide to obtain the 
coupling products, methyltriphenylgermane (.271) and ethyltriphenylgermane 
(40^), respectively. 
3® Reactions of triarvl- and trialkvltin-1 4 th-i i-tm with organic ha "H Has 
Oilman and Rosenberg^ reported the preparation of triphenyltin-
lithium from stannous chloride and pheryllithium. The reactions of 
triphenyltin-lithium so prepared with benzyl chloride and ethyl iodide 
yielded fairly large amounts (60 and 27$, respectively) of tetraphenyltin, 
as well as some coupling products, benzyltriphenyltin (21.7$) and 
ethyltriphenyltin (36.4^). 
Recently, however, triphenyltin-lithium was prepared from the re­
action of triphenyltin chloride with lithium in tetrahydrofuran73 and try 
lithium cleavage of hexaphenylditin in tetrahydrofuran. 73 Triphenyltin-
lithium prepared by these methods reacted with benzyl chloride to give 
benzyltriphenyltin in a 72.5F yield with no tetraphenyltin formation.7^ 
71C. W. Gerow. The preparation and cleavage of some organogemanium 
compounds. Unpublished Ph.D. Thesis. Ames, Iowa, Library, Iowa State 
University of Science and Technology. 1956. 
72H. Oilman and S. D. Rosenberg, J. Am. Chem. Soc.. 74. 531 (1952). 
73o. Marrs, Department of Chemistry, Iowa State University of 
Science and Technology, Ames, Iowa. Information concerning preparation 
of triphenyltin-lithium. Private communication. 1961. 
74s. T. Sim, Department of Chemistry, Iowa State University of 
Science and Technology, Ames, Iowa. Information concerning reactions of 
triphenyltin-lithium with some organic halides. Private communication. 
1961. 
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Reactions with allyl chloride and allyl bromide yielded ally ltripheny ltin 
(70 and 43%, respectively) and hexaphenylditin (4.4 and 9*1$» respec­
tively).^ 
The formation of tetraphenyltin in the reactions employing 
triphenyltin-lithium prepared by the earlier method^» 75» 76 be 
inherent in the preparative process. 
The halogen-metal interconversion was observed in the reactions of 
triphenyltin-lithium with o-substituted iodobenzenes.7^  Thus, when the 
mixture of triphenyltin-lithium and 2,6-dimethyliodobenzene was carbonated 
after ten minutes of stirring, 2,6-dimethylbenzoic acid was obtained in a 
18.7% yield. When the reaction mixture was stirred for 18 hours, some 
hexaphenylditin, as well as 2,6-dimethylphercrltriphenyltin (34.1$), was 
isolated. Hexaphenylditin undoubtedly resulted from the reaction of 
triphenyltin-lithium with triphenyltin chloride which was formed as a 
result of halogen-metal interconversion. 
Oilman and Rosenberg77 also prepared trialkyltin-lithium compounds 
from stannous chloride and pheiyllithium. Some tetraalkyltin compounds 
were isolated in the reactions employing trialkyltin-lithium prepared in 
this way. When tri-n-butyltin-lithium was refluxed with iodobenzene in 
ether for 24 hours, tri-n-butylphenyltin (27.6%) and tetra-n-butyltin 
(27.8%) were obtained. 
75#. Oilman and-S. D. Rosenberg, J. Org. Chemw 18 . 680 (1953)* 
7^H. Oilman and S. D. Rosenberg, ibid.. IB, 1554 (1953)» 
77H. Oilman and S. D. Rosenberg, J. Am. Chem. Soc.. 21» 2507 (1953)# 
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4. Reactions of tri phenyl lead-lithium with orga^-î n hal-iHp.s 
TriphenyHead-lithium was prepared by Oilman et al.7® from phenyl-
lithium and lead dichloride in ether and recently by Marrs79 from the 
reaction of triphenyllead chloride with lithium in tetrahydrofuran. The 
reactions with alkyl halides resulted in the coupling products in good 
yields. 
PhgPbli + Ph-0H2-01 >• Ph^Pb-CKg-Ph (69 and 78?Q78» 79 
PbjPbli + CH^-CHg-CHg-Br >- Ph^Pb-CHg-CHg-CH^ (58$)78 
ZPh^Pbli + Br-GH2-GH2-GH2-Br >- Ph3Pb-GH2-GH2-GH2-PtiPh3 (58$)80 
Triphenyltin-lithium and triphenyllead-lithium which are prepared 
from phenyl 1 i thium with stannous chloride and lead dichloride are 
believed to exist in equilibrium with phenyllithium and diphenyltin and 
diphenyllead, respectively.78 ' 8^  
78H. Oilman, L. Summers, and R. W. Leeper, J. Org. Chem.. 17. 630 
(1952). 
79o. Earrs, Department of Chemistry, Iowa State University of 
Science and Technology, Ames, Iowa. Information concerning preparation 
and reaction of triphenyllead-li thium. Private communication. 1961. 
8®H. Oilman and L. Summers, J. Am. Chem. Soc.. 74, 5924 (1952). 
8^ J. d'Ans, H. Zimmer, E. Endrulat, and K. Lubke, Maturwiss.. 22, 
450 (1952). 
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IH. EXPERIMENTAL 
A. General Considerations 
Triphenylsilyllithium was prepared from hexaphenyldisilane by 
82 lithium cleavage in tetrabydrofuran (THF) according to a published 
procedure."®" Common Grignard reagents and organolithium compounds were 
prepared by standard methods. 
Reactions involving organosilylmetallic or organometallic compounds 
in general were carried out in oven-dried glassware under an atmosphere 
of dried, oxygen-free nitrogen. The equipment was assembled while hot 
and the apparatus was swept with a brisk stream of nitrogen while 
cooling. 
Diethyl ether, when employed as a solvent for organometallic re­
actions, was sodium dried. The tetrabydrofuran used in the same capacity 
was dried and purified by refluxing it over sodium wire for at least 24 
hours, followed by distillation into a refluxing suspension of lithium 
aluminum hydride under dry, nitrogen atmosphere. The solvent was dis­
tilled from this suspension immediately before use. 
The reaction mixture was worked up in general according to the pro­
cedure described below. It was hydrolyzed with dilute sulfuric acid in a 
sépara tory funnel. Some ether was added. The water layer was drawn out 
and the organic layer was washed twice with water. Drying of the organic 
layer was performed by shaking it with anhydrous sodium sulfate. The 
^^Tetrabydrofuran will be abbreviated as THF for the remainder of 
the dissertation. 
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organic layer was transferred to an Erlenmeyer flask and the solvent was 
evaporated on a steam bath with the aid of an air-jet. 
The residue was treated with petroleum ether (b.p. 60-70°) and 
poured onto a well-packed alumina (80-200 mesh) column for a chro­
matographic separation. Eluants used after petroleum ether (b.p. 60-70°) 
were, in order, carbon tetrachloride, acetone, and methanol. 
Melting points and boiling points are in degrees centigrade and are 
uncorrected. Generally, melting points less than 300° were taken in an 
electrically heated oil-bath, while those above 300° were determined 
using a copper block which was heated by a gas flame. 
The infrared spectra were taken usually in carbon disulfide solu­
tion, but for compounds containing double bonds chloroform solution was 
used in the region of 6-7yt, and for those containing triple bonds carbon 
tetrachloride solution was used in the region of 4-5yW. 
Silicon analysis was carried out by an improved procedure which is 
described in detail below. 
A sample weighing between 0.10 g. and 0.15 g» is placed in a plati­
num crucible. The lid of the crucible is so fitted that a very small 
opening may be formed. This is best done by lowering one side of the lid 
a few millimeters below the edge of the crucible. Acids are introduced 
through this opening drop by drop from a medicine dropper. During the 
addition the lid should never be opened. 
The crucible is placed on a ring burner. Ten to fifteen drops of 
concentrated sulfuric acid are now introduced into the crucible. Then, 
three to five drops of concentrated nitric acid are cautiously added 
26 
through the opening. In most cases, the reaction occurs in a fraction of 
a minute. If not, the crucible is heated gently. After the reaction has 
started, the crucible is heated until all of the nitric acid evaporates 
and white fumes start coming off, usually about a minute. As soon as the 
crucible is cooled, about one milliliter of concentrated nitric acid is 
added drop her drop, and the crucible is heated again. This is the 
critical stage. Heating must be controlled so that no foaming occurs and 
yet a reasonable rate of evaporation of nitric acid is maintained. Only 
a small amount of sulfuric acid is allowed to evaporate at this time. 
The crucible is cooled again and another milliliter of nitric acid is 
added. The nitric acid and some of the sulfuric acid are again evapo­
rated. If there is no danger of foaming, relatively strong heat can be 
applied. After the fourth or fifth addition of nitric acid, almost all 
of the sulfuric acid is evaporated. In most cases, the residue is gray 
or almost white "by this time. Addition of nitric acid and its evapora­
tion are repeated until the residue becomes pure white. In the later 
stages, addition of as much as two milliliters of nitric acid is not 
harmful. 
The above process takes about twenty minutes to one hour. After the 
residue becomes white, the crucible is blasted as usual. 
With this procedure the author experienced only one minor foaming 
case. The use of fuming nitric acid is contraindicated. 
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B. Reactions of TripherçylsilyHithium 
with Alkyl Halides 
1. Reaction of triphenylsilyllithium with n-butyl chloride 
A solution of triphenylsilyllithium (0.05 mole) was added dropwise 
to 4.65 g. (0.05 mole) of n-butyl chloride. The reaction was exothermic 
and Color Test 1®^ was negative immediately after the addition. A work­
up of the reaction mixture by the general procedure gave a solid residue 
which was crystallized from methanol, yielding 11.8 g. (75$) of 
n-butyltriphenylsilane, m.p. 89-90°; this compound was identified by a 
mixed melting point determination with an authentic sample and by com­
parison of infrared spectra. 
2. Reaction of triphenylsilyllithium with n-butyl bromide 
A solution of triphenylsilyllithium (0.02 mole) was added dropwise 
to 2.74 g. (0.02 mole) of n-butyl bromide in 70 ml. of THF at room 
temperature. Color Test I was negative immediately after the addition. 
Subsequent to hydrolysis with dilute acid, hexaphenyldisilane, 3.00 g. 
(57*9$)» was separated by filtration. The organic layer was worked up 
in the usual manner, followed by chromatography on alumina. Elution 
with petroleum ether (b.p. 60-70°) gave 1.75 g* (27.5$) of 
n-butyltriphenylsilane, m.p. 90-91° (mixed m.p.). 
3. Reaction of triphenylsilyllithium with n-dodecyl chloride 
A solution of triphenylsilyllithium (0.026 mole) was added dropwise 
®%. Oilman and F. Schulze, J. Am. Chem. Soc.. 47. 2002 (1925). 
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to 5«30 g* (0.026 mole) of n-dodecyl chloride• Color Test I was negative 
immediately after the addition. Work-up of the reaction mixture in the 
usual manner gave a solid residue which was recrystallized twice from 
methanol to yield 3*20 g. (28.7$) of n-dodeqyltriphenylsilane, m.p. 
65-67°. A mixed melting point with an authentic sample was not de- , 
pressed. 
4. Reaction of triphenvlsilvT*Hthium with allyl. chloride 
A solution of triphenylsilyllithium (0.025 mole) was added dropwise 
to 1.91 g. (0.025 mole) of allyl chloride. The reaction was exothermic 
and Color Test I was negative immediately after the addition. The solid 
residue obtained after the usual work-up was chromatographed on alumina. 
Elution with petroleum ether (b.p. 60-70°) gave 4.20 g. (5656) of 
allyltriphenylsilane, m.p. 90-91°» after recrystallization from petroleum 
ether (b.p. 60-70°). This compound was identified by a mixed melting 
point determination with an authentic sample and by comparison of 
infrared spectra. 
5. Reaction of triphenylsilyllithium with cvclopentvl chloride 
A solution of triphenylsilyllithium (0.05 mole) was added to 5*23 g« 
(0.05 mole) of cyclopentyl chloride. The reaction was exothermic, but to 
a lesser extent than with primary halides. Color Test I was positive when 
the addition was completed. The reaction mixture was refluxed for IB 
hours, at which time Color Test I became negative. Subsequent to 
hydrolysis, hexaphenyldisilane, 1.2 g. (9*3$)» was separated „by filtra­
tion. The organic layer was worked up by the general procedure and the 
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residue was chromatographed on alumina. Elution with petroleum ether 
(b.p. 60-70°) gave 6.50 g. (40$) of cy clopentyltriphenylsilane, m.p. 
112-116°, after re crystallization from ethanol. A mixed melting point 
with an authentic sample was not depressed and the infrared spectra were 
identical. 
6. Reaction of triphenvlsi"îvTH thium with 1.3-dichloropropane 
A solution of triphenylsilyllithium (0.05 mole) was added dropwise 
to 2.83 g. (0.025 mole) of 1,3-dichloropropane. Color Test I was nega­
tive immediately after the addition. Work-up of the reaction mixture in 
the usual manner gave a solid which was recrystallized from petroleum 
ether (b.p. 60-70°) , yielding 10.25 g. (73$) of 1,3-bis(triphenyl-
silyl)propane, m.p. 132-133«5°• Recrystallization from the same solvent 
raised the melting point to 133-134 . The infrared spectrum supported 
the proposed structure of the compound. 
Anal. Calcd. for C^H^gSig: Si, 10.02. Founds Si, 10.00, 9.92. 
7. Reaction of triphenylsilyllithium with 1.3-dibrornopropane 
A solution of triphenylsilyllithium (0.04 mole) was added dropwise 
to 4.04 g. (0.02 mole) of 1,3-dibromopropane. The reaction was exother­
mic and Color Test I was negative immediately after the addition. Subse­
quent to hydrolysis, 7.4 g. (71.5$) of hexaphenyldisilane was separated 
by filtration. A very small amount of the residue, which was obtained 
after work-up of the organic layer, failed to give any pure product. 
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8» Reaction of triphenvlsilvn -i thium with methylene chloride 
a. Normal addition 
(1) Run 1 (1:1) A solution of triphenylsilyllithium (0.08 
mole) was added dropwise to 6.8 g. (0.08 mole) of methylene chloride at 
-60°. The reaction mixture was stirred at this temperature for 2 hours 
after the addition. It was black and formed a tar-like material. Subse­
quent to hydrolysis with dilute acid, hexapheiyldisilane, 11.7 g» (56.*$), 
was separated by filtration. The organic layer was worked up by the 
general procedure and the residue was chromatographed on alumina. Elu­
tion with petroleum ether (b.p. 60-70°) gave in the first fraction 5*70 g« 
(26.056) of methyltriphenylsilane, m.p. 68-70°, after recrystallization 
from petroleum ether (b.p. 60-70°). A mixed melting point with an 
authentic sample was not depressed and the two infrared spectra were 
superimposable. Further elution with the same solvent gave in the second 
fraction 0.90 g. (3.6$) of chloromethyltriphenylsilane, m.p. 116-118°, 
after recrystallization from petroleum ether (b.p. 60-70°). Another re­
crystallization from the same solvent raised the melting point to 
120-122°. Elution with carbon tetrachloride gave 1.10 g. (5.2$) of 
bis(triphenylsilyl)methane, m.p. 141-142°, after recrystallization from 
petroleum ether (b.p. 60-70°). 
Anal. Calcd. for Si, 10.54. Found: Si, 10.49, 10.39. 
(2) Run 2 (2:1) A solution of triphenylsilyllithium (0.08 
mole) was added dropwise to 3.40 g. (0.04 mole) of methylene chloride at 
-60°. Color Test I was negative after the addition. The reaction mix­
ture was black as in the case of Run 1. It was worked up fcy the same 
31 
procedure as in Run 1 and the following compounds were isolated: hexa-
phenyldisilane, 9.45 g. (45.5$); methyltriphenylsilane, 3.75 g. (34.2$); 
chlorome thy ltriphenylsilane, 1.05 g. (8.5$); and bis(triphenylsilyl)-
methane, 1.15 g. (5.4$). 
(3) Run 3 (2:1. in the presence of cyclohexene) A solution 
of triphenylsilyllithium (0.08 mole) was added dropwise to a mixture of 
3.40 g. (0.04 mole) of methylene chloride and 8.1 g. (0.1 mole) of 
cyclohexene at -60°. Color Test I was slightly positive when the addi­
tion was completed. The reaction mixture was a light brown. It was 
stirred at this temperature for 2 hours at which time Color Test I became 
negative. Subsequent to hydrolysis, hexaphenyldisilane, 8.30 g. (40.0$), 
was separated by filtration. The yellow organic layer was dried with 
sodium sulfate. The solvent was removed ty distillation. The mixture 
was then subjected to fractional distillation, but no product distilled 
even at 250°. The residue was chromatographed on alumina. The following 
compounds were isolated: methyltriphenylsilane, 1.70 g. (15 «5$) 5 
chloromethyltriphenylsilane, 1.45 g. (11.7$); and bis(triphenylsilyl)-
methane, 1.30 g. (6.1#). 
(4) Run 4 (5:2) A solution of triphenylsilyllithium was 
added dropwise to 1.70 g. (0.02 mole) of methylene chloride in 20 ml. of 
THF at room temperature. When 0.04 mole of triphenylsilyllithium had 
been added, Color Test I was negative, but the color test became positive 
when 0.052 mole of triphenylsilyllithium had been added. The reaction 
mixture was worked up by the same procedure as in Run 1. The compounds 
isolated were hexaphenyldisilane, 4.50 g. (43.5$) » methyltriphenylsilane, 
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1.20 g. (21.9$); and bis(triphenylsi3yl)methane, 1.85 g* (17.4$). In 
addition, a mixture of tripherylsilane and methyltriphenylsilane (1.35 
g.) was obtained. Ghlorometkçyltriphenylsilane was not isolated. 
b. Reverse addition A solution of methylene chloride in THF was 
added dropwise to 0.04 mole of triphenylsilyllithium cooled in an ice 
bath. When 0.02 mole of methylene chloride had been added, Color Test I 
became negative. The reaction mixture was a brownish black. A work-up 
by the same procedure as in Run 1 of the previous section gave hexa-
phenyldisilane, 3*65 g. (35.2$); methyltriphenylsilane, 1.40 g. (25.6$); 
and bis(triphenylsilyl)inethane, 1.25 g. (11.7$) • 
9. Reaction of triphenylsilyllithium with methylene bromide 
a. Normal addition 
(l) Run 1 (2:1) A solution of triphenylsilyllithium (0.08 
mole) was added dropwise to 6.96 g. (0.04 mole) of methylene bromide at 
-60°. The reaction mixture was stirred for 5 hours. Color Test I was 
negative. Subsequent to hydrolysis with dilute acid, hexaphenyldisilane, 
12.30 g. (59.4$), was separated by filtration. The organic layer was 
worked up by the general procedure and the residue was chromatographed 
on alumina. Elution with petroleum ether (b.p. 60-70°) gave in the first 
fraction 3.55 g. (32.4$ based on methylene bromide) of methyltriphenyl­
silane, m.p. 64-67° (mixed m.p.). Further elution with the same solvent 
gave 1.35 g. (6.9$) of bromomethyltriphenylsilane, m.p. 121-122.5°, after 
recrystallization from petroleum ether (b.p. 60-70°). 
Anal. Calcd. for C19H17SiBrî C, 64.58; H, 4.58; Si, 7.95. Found: 
C, 63.10, 63.06; H, 4.77, 4.76; Si, 8.04, 7.96. 
\ 
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(2) Run 2 (2:1. in the presence of cyclohexene) A solution 
of triphenylsilyllithium (0.08 mole) was added dropwise to a mixture of 
6.96 g. (0.04 mole) of methylene bromide and 24 g. (0.3 mole) of cyclo­
hexene at -60°. Color Test I was negative after the addition. A work-up 
by the same procedure as in Run 1 gave hexaphenyldisilane, 8.90 g. 
(42.5$), and methyltriphenylsilane, 4.35 g. (40.0$). 
b. Reverse addition A solution of methylene bromide in THF was 
added to 0.08 mole of triphenylsilyllithium at -60°. Color Test I became 
negative when 0.028 mole of methylene bromide had been added. Subsequent 
to hydrolysis, hexaphenyldisilane, 11.90 g. (57*5$)» was separated by 
filtration. The organic layer was dried with sodium sulfate. The sol­
vent was removed. The residue was treated with petroleum ether (b.p. 
60-70°) . An insoluble material was separated by filtration. A part of 
this material melted at 254-260°. This compound has not been identified. 
The mother liquor was poured onto an alumina column. Elution with the 
same solvent gave only a trace amount of methyltriphenylsilane. 
10. Reaction of triphenylsiljy"11 i tM urn with methylene iodide 
A solution of triphenylsilyllithium (0.08 mole) was added dropwise 
to 10.7 g. (0.04 mole) of methylene iodide at -60°. After an hour's 
stirring, Color Test I was only slightly positive. Subsequent to 
hydrolysis, hexaphenyldisilane, 11.80 g. (57.0$), was separated by fil­
tration. The organic layer was worked up by the general procedure and 
subsequently chromatographed on alumina, Elution with petroleum ether 
(b.p. 60-70°) gave in the first fraction 3.10 g. (28.3$ based on methylene 
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iodide) of methyltripheiylsilane, which was identified by a mixed melting 
point determination with an.authentic sangle. Further elution with the 
same solvent gave 1.00 g. (6.3$ based on methylene iodide) of iodomethyl-
triphenylsilane, m.p. 117-119°» after recrystallization from ethanol. 
Anal. Calcd. for C^^H^ySil: Si, 7.02. Found: Si, 7.07, 6.97. 
Elution with carbon tetrachloride gave 1.20 g. (5.6$) of bis(triphenyl-
silyl)methane, m.p. 138-140°. A mixed melting point with a sample 
obtained from the reaction of triphenylsilyllithium with methylene 
chloride was- not depressed and the two infrared spectra were superim­
posable. 
In another run under similar conditions the products isolated were 
hexaphenyldisilane (50.0$), methyltriphenylsilane (16.4$), and 
iodomethyltriphenylsilane (23.0$). 
In still another run, when the reaction was carried out at room 
temperature, the yield of hexaphenyldisilane increased (65.1$), while 
only small amounts of other products were obtained. 
11. Reaction of triphenylsilyllithium with chloroform 
a. Normal addition 
(l) Run 1 (1:1. room temperature) A solution of triphenyl­
silyllithium (O.OB mole) was added dropwise to 9.55 g. (0.08 mole) of 
chloroform at room temperature. The reaction was exothermic and Color 
Test I was negative immediately after the addition. The mixture was 
bla.dk. Subsequent to hydrolysis with dilute acid, hexaphenyldisilane, 
10.7 g. (51.6$), was separated try filtration. The residue obtained after 
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a work-up of the organic layer in the usual manner was chromatographed on 
alumina. Elution with petroleum ether (b.p. 60-70°) gave in the first 
fraction 2.35 g. (11.3$) of triphenylsilane. Further elution with the 
same solvent gave in the second fraction 0.80 g. (3.256) of chloromethyl-
triphenylsilane, m.p. 119-120° (mixed m.p.). Elution with carbon 
tetrachloride gave 0.70 g. (1.7$) of bis(triphenylsilyl)methane, m.p. 
137-139° (mixed m.p.). 
(2) Run 2 (2:1. -60°) A solution of triphenylsilyllithium 
(0.08 mole) was added dropwise to 4.78 g. (0.04 mole) of chloroform at 
-60°. This reaction mixture was stirred for 3 hours at this temperature, 
during which time Color Test I became negative. It was black and formed 
a tar-like material. Subsequent to hydrolysis, hexaphenyldisilane, 
11.0 g. (53.0$)» was separated by filtration. The residue after work-up 
was chromatographed on alumina. Elution with petroleum ether (b.p. 
60-70°) gave a mixture of compounds from which 1.60 g. (11.7$) of 
dichloromethyltriphenylsilane, m.p. 147-148°, was separated by crystal­
lization from petroleum ether (b.p. 60-70°). A mixed melting point with 
the product obtained from the reaction of triphenylsilyllithium with 
carbon tetrachloride was not depressed. The mother liquor was poured 
onto an alumina column to be rechromatographed. Elution with petroleum 
ether (b.p. 60-70°) gave O.55 g. (5.3$) of triphenylsilane and 0.08 g. 
(6.5/0 of chloromethyltriphenylsilane. Elution with carbon tetrachloride 
gave 0.60 g. (2.8$) of bis(triphenylsilyl)methane, m.p. 140-141.5° (mixed 
m.p.) . 
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b. Reverse addition A solution of 4.78 g. (0.04 mole) of 
chloroform in 20 ml. of THF was added to 0.08 mole of triphenylsilyl­
lithium at -60°. Color Test I was negative at the end of the addition 
and the reaction mixture was black. Subsequent to hydrolysis, hexa­
phenyldisilane , 12.55 g. (60.5#), was separated by filtration. The 
organic layer was worked up in the usual manner and the residue was 
chromatographed on alumina. Elution with petroleum ether (b.p. 60-70°) 
gave in the first fraction 1.35 g. (13.Q#) of triphenylsilane. Further 
elution with the same solvent gave in the second fraction 1.60 g. of a 
mixture of chloro- and dichlorometbyltriphenylsilane, m.p. 130-140°. No 
attempt was made to separate these two. The combined yield was approxi­
mately 1256. Further elution with carbon tetrachloride gave 2.20 g. 
(IO.356) of bis(tripherylsilyl)methane, m.p. 140-141° (mixed m.p.). 
12. Reaction of triphencvlsi -i thium with bromo form 
a. Normal addition 
(l) Run 1 (2:1) A solution of triphenylsilyllithium (0.08 
mole) was added dropwise over a period of 40 minutes to 10.1 g. (0.04 
mole) of bromoform at -60°. Color Test I was negative immediately after 
the addition. Subsequent to hydrolysis with dilute acid, hexaphenyl­
disilane, 12.55 g. (6O.556), was separated by filtration. The black 
organic layer was dried with sodium sulfate. The solvent was removed and 
the residue was chromatographed on alumina. Elution with petroleum ether 
(b.p. 60-70°) gave O.35 g. (3.356) of methyltriphenylsilane which was 
identified by a comparison of its infrared spectrum with that of an 
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authentic sample. Elution with carbon tetrachloride gave an oily 
material in two fractions. The first fraction was treated with petroleum 
ether (b.p. 60-70°) to give 2.90 g. (20.5/5 based on bromofoim) of bromo-
methyltriphenylsilane, m.p. 122-123.5°» after recrystallization from the 
same solvent. A mixed melting point with a sample obtained from the 
reaction of triphenylsilyllithium with methylene bromide was not 
depressed. The second fraction was also treated with petroleum ether 
(b.p. 60-70°) to produce a solid with a wide melting point range, 
128-140°. This solid was recrystallized from the same solvent to give 
0.70 g. (4.0$) of a compound, possibly dibromomethyltriphenylsilane, m.p. 
137-140°. Two more re crystallizations from the same solvent raised the 
melting point to 150-152°. 
Anal. Calcd. for G^H^^SiBr^: Si, 6.51. Found: Si, 6.77, 6.69. 
In another run under identical conditions the following products 
were isolated: hexaphenyldisilane (54$); methyltriphenylsilane (0.9$); 
bromomethyltriphenylsilane (34.0$); and triphenylsilane (0.5$). Dibromo­
methyltriphenylsilane, however, was not isolated. 
(2) Run 2 (8:3) A solution of triphenylsilyllithium (0.08 
mole) was added slowly to 7.6 g. (0.03 mole) of bromofoim in 50 ml. of 
ether at -60°. Color Test I was slightly positive at the end of the 
addition. The reaction mixture, however, was hydrolyzed immediately with 
dilute acid. Hexaphenyldisilane, 10.1 g. (48.7$), was separated by fil­
tration. The straw colored organic layer was worked up by the same 
procedure as in Run 1. The products isolated were: methyltriphenyl­
silane, 0.80 g. (9.7$), m.p. 66-67° (mixed m.p.); 
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bromomethyltriphenylsilane, 2.60 g. (24.5#)» m.p. 121-122.5° (mixed m.p.); 
and dibromomethyltriphenylsilane, 1.80 g. (13.9#)» m.p. 150-152° (mixed 
m.p.). 
b. Reverse addition An ethereal solution of bromoform was added 
dropwise to 0.08 mole of triphenylsilyllithium at -60°. When 0.03 mole 
of bromoform had been added, Color Test I became negative. Subsequent to 
hydrolysis, hexaphenyldisilane, 12.9 g. (62.5/5), was separated by filtra­
tion. The organic layer was worked up by the same procedure as in Run 1 
to give 0.15 g. (1,9#) of triphenylsilane, which was identified from its 
infrared spectrum; 0.85 g« (10.3#) of methyltriphenylsilane, m.p. 65-67° 
(mixed m.p.); and 2.55 g* (24.0#) of bromomethyltriphenylsilane, m.p. 
122.5-123.5° (mixed m.p.). 
13. Reaction of triphenylsilyll-ithium with iodoform 
a. Normal addition 
(l) Run 1 (until positive with Color Test I) A solution of 
triphenylsilyllithium was added dropwise to 7.88 g. (0.02 mole) of 
iodoform in 50 ml. of ether at room temperature. Slight heat was evolved 
during this addition. When 0.069 mole of triphenylsilyllithium had been 
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added, Color Test I became positive. The reaction mixture was stirred 
for 2 hours, at which time Color Test I became negative. The reaction 
mixture was hydrolyzed with dilute acid. Hexaphenyldisilane, 10.80 g. 
(60.5# based on the silyHi thium compound), was separated by filtration. 
The dark organic layer was dried with sodium sulfate. The solvent was 
removed and the residue was chromatographed on alumina. Elution with 
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petroleum ether (b.p. 60-70°) gave 1.30 g. (23.7$ based on iodoform) of 
methyltriphenylsilane, which was identified by a mixed melting point 
determination with an authentic sample. Further elution with carbon 
tetrachloride gave 2.10 g. (19.7$ based on iodoform) of bis(triphenyl*. 
silyl)methane, m.p. 137-140° (mixed m.p.). 
(2) Run 2 (2 il. in the presence of triphenylsilane) A 
solution of 0.08 mole of triphenylsilyllithium was added dropwise to a 
mixture of 15.8 g. (0.04 mole) of iodoform and 5«20 g. (0.02 mole) of 
triphenylsilane dissolved in 50 ml. of THF. The reaction mixture was 
cooled to -60° by means of a Dry Ice-acetone bath when one-third of the 
silyllithium compound had been added. Color Test I was negative when 
the addition was completed. A work-up of the reaction mixture as in Run 
1 gave 12.40 g. (60.0$) of hexaphenyldisilane and an oil, which was 
chromatographed on alumina. Elution with petroleum ether (b.p. 60-70°) 
gave in the first fraction 4.50 g. (86.50 recovery) of triphenylsilane. 
Further elution with the same solvent gave in the second fraction 2.50 g. 
(15.6$) of iodomethyltripherylsilane, m.p. 117.5-13.9° (mixed m.p.), after 
recrystallization from petroleum ether (b.p. 60-70°). Elution with 
carbon tetrachloride gave 3*05 6» (14*5$) of crude diiodomethyltriphenyl-
silane. Three recrystallizations from petroleum ether (b.p. 60-70°) gave 
a sample with a melting point of 151.0-152.5°• 
Anal. Calcd. for O^H^Silg: °* ^3*36; H, 3.07; Si, 5.34. Found: 
C, 44.00, 43.97; H, 3.31, 3.10; Si, 5.41, 5.33. 
b. Reverse addition A solution of 11.82 g. (0.03 mole) of 
iodoform in THF was added dropwise to 0.08 mole of triphenylsilyllithium 
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at room temperature. When 0.026 mole of iodoform had been added, Color 
Test I became negative. The reaction mixture was hydro lyzed with dilute^ 
acid. Hexaphenyldisilane, 13.40 g. (64.7$), was separated by filtration. 
The residue after a work-up of the organic layer was chromatographed on 
alumina. Elution with petroleum ether gave 0.90 g. (11.0$) of methyltri-
phenylsilane, m.p. 67-68° (mixed m.p.). Further elution with carbon 
tetrachloride gave a solid, which was treated with petroleum ether (b.p. 
60-70°). The insoluble material was filtered off. There was no attempt 
made to purify this compound, m.p. 185-205°, (0.20 g., 2.4$). Its 
infrared spectrum was identical with that of 1,2-bis (triphenylsilyl) -
ethane, m.p. 211-212°. From the mother liquor there was isolated 0.50 g. 
(3»1$) of bis (triphenylsilyl)me thane, m.p. 140.5-142° (mixed m.p.)# 
14. Reaction of triphenylsilyl "I i thium with carbon tetrachloride 
a. Normal addition A solution of triphenylsilyllithium was 
added dropwise to 3*19 g* (0.021 mole) of carbon tetrachloride in $0 ml. 
of ether at -60°. When 0.04 mole of triphenylsilyllithium had been 
added, Color Test I was negative, but it became positive when 0.054 mole 
of the silyllithium compound had been added. The reaction mixture was 
black. Subsequent to hydrolysis, hexaphenyldisilane, 8.0 g. (57.2$), was 
separated by filtration. The organic layer was dried with sodium sul­
fate. The solvent was removed and the residue was chromatographed on 
alumina. Elution with petroleum ether (b.p. 60-70°) gave a trace amount 
of triphenylsilane. Further elution with carbon tetrachloride gave 3*0 
g. (42.2$ based on carbon tetrachloride) of dichloromethyltriphenylsilane, 
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m.p# 147-148«5°, after recrystallization from petroleum ether (b.p. 
60-70°). 
Anal. Calcd. for C^H^SiClg: 0 , 66.46; H, 4.70; Si, 8.18. Founds 
0, 66.54, 66.50; H, 4.95, 4.72; Si, 8.04, 7.95. 
In another run 0.06 mole of triphenylsilyllithium was reacted with 
0.03 mole of carbon tetrachloride under the same conditions to give 
hexaphenyldisilane, 8.8 g. (56.6$) and dichloromethyltràphenylsilanet 
1.35 g. (13.0$). 
b. Reverse addition A solution of carbon tetrachloride in THF 
was added dropwise to 0.08 mole of triphenylsilyllithium at -60°. When 
0.026 mole of carbon tetrachloride had been added, Color Test I became 
negative. The reaction mixture was black. Subsequent to hydrolysis with 
dilute acid, hexaphenyldisilane, 15.25 g. (73.6$), was separated try fil­
tration. The organic layer was worked up as in the case of the normal 
addition. The only product isolated and identified was dichloromethyl-
triphenylsilane, m.p. 147-148.5° (mixed m.p.), 1.0 g. (11.2$). 
15. Reaction of trinhenylsilyl 1 i thium with carbon tetrabromide 
a. Normal pHHi tinn A solution of triphenylsilyllithium (O.OB 
mole) was added over a period of 55 minutes to 13.3 g. (0.04 mole) of 
carbon tetrabromide in 50 ml. of ether at -60°. The color of the re­
action mixture changed from yellow to gray as the addition proceeded. 
Color Test I was slightly positive at the end of the addition. The mix­
ture was allowed to warm to room temperature. After an hour's stirring, 
Color Test I was negative. By this time the mixture was black. 
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Subsequent to hydrolysis with dilute acid, hexaphenyldisilane, 11.0 g. 
(53*1$)» was separated by filtration. The organic layer was dried with 
sodium sulfate. The solvent was removed and the residue was chro­
matographed on alumina. Elution with petroleum ether (b.p. 60-70°) gave 
only a trace amount of a material which was not identified. The fol­
lowing elution with carbon tetrachloride gave an oily material which was 
treated with petroleum ether (b.p. 60-70°). A material which crystal­
lized out first was separated by filtration. It was reciystallized from 
the same solvent and was identified as dibromomethyltriphenylsilane, m.p. 
148-150° (mixed m.p.). The mother liquor was concentrated and a second 
compound, m.p. 154-157*5°# "was crystallized out. This compound was 
identified as bis(triphenylsilyl)acetylene ty a mixed melting point de­
termination with an authentic sample prepared from dilithium acetylide 
and chlorotriphenylsilane. The yields of dibromomethyltriphenylsilane 
and bis(triphenylsilyl)acetylene were 0.30 g. (1.7$) and 0.50 g. (4.6$) 
respectively. 
b. Reverse a^^tion An ethereal solution of carbon tetrabromide 
was added slowly to 0.08 mole of triphenylsilyllithium at -60°. When 
0.03 mole of carbon tetrabromide had been added, the color of the re­
action mixture changed from yellow to pals green and Color Test I was 
negative. An excess of carbon tetrabromide was added, making a total of 
0.08 mole. The reaction mixture was stirred at -60° for one hour; then 
it was allowed to warm to room temperature. Its color changed to gray, 
but Color Test I remained negative. It was stirred at room temperature 
for 2.5 hours before it was worked up. Subsequent to hydrolysis, 
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hexaphenyldisilane, 15*3 g» (73*9$). was separated ty filtration. The 
black organic layer was dried with sodium sulfate. The solvent was re­
moved and the residue was chromatographed on alumina. Elution with 
petroleum ether (b.p. 60-70°) gave 0.22 g. (2.0$) of bromotriphenyl#. 
silylacetylene, m.p. 108-110°, after reciystallization from ethanol. 
This compound was identified by a mixed melting point determination with 
an authentic sample prepared from bromoethynyllithium and chlorotri-
phenylsilane and by a comparison of infrared spectra. Further elution 
with carbon tetrachloride gave an oil in two fractions. The first frac­
tion was treated with petroleum ether (b.p. 60-70°). Most of the oil 
dissolved, leaving a small amount of solid, m.p. 168-250, which was ob­
tained by filtration. This solid was reciystallized from the same 
solvent to give 0.0? g. of a compound with a melting point of 185-190°. 
Its infrared spectrum was very similar to that of bis( triphenylsilyl)-
acetylene. The mother liquor was concentrated and a second compound, 
m.p. 119-122°, crystallized out. A mixed melting point with bromometbylU 
triphenylsilane was not depressed. The yield was 0.03 g* (2.8$). The 
second fraction was treated with petroleum ether (b.p. 60-70°) to give 
0.70 g. (4.3$) of bis(triphenylsilyl)acetylene, which was identified ty a 
mixed melting point determination with an authentic sample and a compari­
son of infrared spectra. 
16. Reaction of triphemrlsilvn-i thium with chloromethvltriphenylsilane 
A solution of triphenylsilyllithium was added dropwise to 0.90 g. 
(0.0029 mole) of chloromethyltriphenylsilane in 25 ml. of THF at room 
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temperature. Color Test I was negative when 0.004 mole of triphenyl­
silyllithium had been added, but it became positive upon the addition of 
another 0*001 mole. The reaction mixture was hydrolyzed with dilute acid 
after a stirring of 30 minutes. Hexaphenyldisilane, 0.55 g» (36.8$), was 
separated out by filtration. The organic layer was worked up in the 
usual manner and the residue was chromatographed on alumina. Elution 
with petroleum ether (b.p. 60-70°) gave only a trace amount of triphenyl­
silane. Further elution with carbon tetrachloride gave 0.50 g. (32.4$) 
of pure bis(triphenylsilyl)methane, m.p. 140.5-142° (mixed m.p.). 
17. Reaction of triphenvlsilyl 1 -S thium with dichloromethvltriphenvlsilane 
A solution of triphenylsilyllithium was added dropwise to 1.40 g. 
(0.0041 mole) of dichloromethyltriphenylsilane in 45 ml. of THF at -6Q°. 
The reaction appeared to be slow at this low temperature; therefore, the 
cooling bath was removed and the reaction mixture was allowed to reach 
room temperature. "When 0.0125 mole of triphenylsilyllithium had been 
added, Color Test I was found to be slightly positive. The reaction mix­
ture was hydrolyzed with dilute acid after 10 minutes of stirring. Hexa­
phenyldisilane , 1*50 g. (46*4$), was separated tgr filtration. The 
residue after a work-up of the organic layer was chromatographed on 
alumina. Elution with petroleum ether (b.p. 60-70°) gave a trace amount 
of methyl triphenylsilane, identified from its infrared spectrum. Further 
elution with carbon tetrachloride gave 0.75 g* (34.3$) of bis(triphenyL-
silyl)methane, m.p. 140.5-142° (mixed m.p.). 
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18. Reaction of triphenylsilyllithium. with chloromethyltrimethyTsi "lana 
A solution of triphenylsilyllithium (0.08 mole) was added to 13.0 g. 
(0.12 mole) of chloromethyltrimethylsilane. The reaction mixture was 
cooled in an ice-bath during the addition. Color Test I was negative 
when the addition was completed. A work-up by general procedure gave an 
oily residue which was chromatographed on alumina. Elution with petro­
leum ether (b.p. 60-70°) gave 22.7 g« (82$) of an oil. Upon distillation 
under reduced pressure it solidified immediately, m.p. 70-71°» after 
recrystallization from a mixture of petroleum ether (b.p. 60-70°) and 
ethanol. 
Anal. Calcd. for Cp?Hp,;Sip• Si, 16.21. Founds Si, 16.09, 16.02. 
19» Reaction of triphenylsilyllithium with chloromethyldi.methyl-
vinylsilane 
A solution of triphenylsilyllithium (0.08 mole) was added to 10.8 g. 
(0.08 mole) of chloromethyldi.metlylvinylsil.ane at an ice bath tempera­
ture. Color Test I was negative immediately after the addition. A 
work-up by the general procedure, followed by chromatography on alumina, 
gave an oil, 18.2 g. (63*5$)» which was distilled under reduced pressure, 
b.p. 158-159°/0.01 mm., n 1^,8 1.5890. 
Anal. Calcd. for C^H^Sigs Si, 15.67. Founds Si, 15*43, 15-38. 
20. Reduction of dichloromethyltriphenylsilane with lithium 
aluminum hydride 
A solution of 0.70 g. (0.002 mole) of dichloromethyltriphenylsilane 
in 25 ml. of THF was added to 0.70 g. (0.01S mole) of lithium aluminum 
hydride in 25 ml. of THF at room temperature. The reaction mixture 
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became slightly warm during the addition. It was stirred for 35 minutes 
before the excess lithium aluminum hydride was destroyed ty adding drop-
wise 25 ml. of ethyl acetate. 
The reaction mixture was worked up by the general procedure, fol­
lowed by chromatography on alumina. Elution with petroleum ether (b.p. 
60-70°) gave 0.08 g. (14.6$) of methyltriphenylsilane, m.p. 69-70° (mixed 
m.p.). Further elution with carbon tetrachloride gave 0.40 g. (64.6$) of 
chloromethyltriphenylsilane, m.p. 117•5-119° (mixed m.p.). 
21. Reduction of diiodomethvltrinhenylsilane with lithium 
aluminum hydride 
This reduction was carried out essentially in the same manner as 
the reduction of dichloromethyltriphenylsilane. Using 1.10 g. (0.0021 
mole) of diiodomethyltriphenylsilane, there was obtained 0.45 S« (78.5$) 
of methyltriphenylsilane, m.p. 70-71° (mixed m.p.). 
22. Reaction of bromomethvltriphenvlsilane with 1 i +.M inn in xri?' 
To bromomethyltriphenylsilane, 2.0 g. (O.OO566 mole), and finely cut 
lithium wire, 1.2 g. (0.17 mole), was added tetrahydrofuran (45 ml.) in 
small portions at room temperature. An immediate reaction occurred 
evolving some heat, and the reaction mixture turned black. Color Test I 
was positive. The reaction mixture was worked up ty the general proce­
dure after 20 minutes of stirring. The residue obtained was chromato­
graphed on alumina. Elution with petroleum ether (b.p. 60-70°) gave 0.15 
g. (9.7$) of methyltriphenylsilane. Further elution with carbon tetra­
chloride gave 0.60 g. (38.8$) of 1,2-bis(triphenylsilyl)ethane, which was 
4? 
identified by a mixed melting point determination with an authentic 
sample, m.p. 210-211°, and by comparison of infrared spectra. 
23. Reaction of triphenylsilyi"H thium with 1.1-di chlorobutane 
a. Normal addition A solution of triphenylsilyllithium was 
added dropwise to 3.81 g. (0.03 mole) of 1,1-dichlorobutane in $0 ml. of 
ether at -60°. When 0.051 mole of triphenylsilyllithium had been added, 
Color Test I became positive. The reaction mixture was stirred at -60° 
for 20 minutes. Then it was allowed to warm to room temperature. Color 
Test I was found to be negative 30 minutes later. The reaction mixture 
was hydrolyzed with dilute acid. Hexaphenyldisilane, 9*0 g. (58.0$), 
was separated by filtration. A work-up of the organic layer in the usual 
manner gave a solid residue which was chromatographed on alumina. Elu­
tion with petroleum ether (b.p. 60-70°) gave 3*70 g. (39*0$) of 
n-butyltriphenylsilane, m.p. 90-91°, after re cry s ta llizati on from 
methanol. A mixed melting point with an authentic sample was not 
depressed. 
b. Reverse addition An ethereal solution of 1,1-di chlorobutane 
was added to 0.028 mole of triphenylsilyllithium at room temperature. 
The rate of addition was such that only slight wanning was allowed. When 
0.014 mole of 1,1-di chlo robutane had been added, Color Test I became 
negative. The reaction mixture was worked up by the same procedure as in 
(a) above to give 4.95 g. (68.2$) of hexaphenyldisilane and 1.20 g. (27.1$) 
of n*butyltriphenylsilane. 
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24. Reaction of triphenylsilyllithium with 1.1-dibromoethane 
A solution of triphenylsilyllithium (0.08 mole) was added dropwise 
to 7*52 g* (0.04 mole) of 1,1-dibromoethane in 50 ml. of ether at -60°. 
Color Test I was weakly positive after the addition was completed. The 
reaction mixture was stirred for 15 minutes before it was hydro lyzed. 
Hexaphenyldisilane, 12.30 g. (59*4&) » was separated by filtration. A / 
work-up of the organic layer left a solid which was chromatographed on 
alumina. Elution with petroleum ether (b.p. 60-70°) gave 3*83 g» (33*2^) 
of ethyltriphenylsilane, m.p. 74-75*5°» after re crystallization from 
ethanol. It was identified ty a mixed melting point determination with 
an authentic sample. Further elution with carbon tetrachloride gave 
1.35 g* (4.6$) of 1-bromo-l-triphenylsilylethane, m.p. 131-132*5°» after 
recrystallization from petroleum ether (b.p. 60-70°). 
Anal. Calcd. for CgQH^gSiBrs Si, 7*65* Found: Si, 7*66, 7*69* 
C. Reactions of.Triphenylsilyllithium 
with Alkenyl Halides 
1. Reaction of triphenylsilyllithium with l-chloropropene 
a. 1:1 ratio A solution of triphenylsilyllithium (0.08 mole) 
was added dropwise to 6.1 g. (0.08 mole) of l-chloropropene at -60°. The 
reaction appeared to be slow at this temperature ; therefore, the reaction 
mixture was allowed to warm to room temperature after 0.05 mole of 
triphenylsilyllithium had been added. The mixture was cooled again and 
the rest of the silyllithium compound was added. When the reaction 
mixture reached room temperature for the second time. Color Test I was 
J 
49 
positive. The reaction mixture was stirred for one hour, at which time 
Color Test I was only faintly positive. Subsequent to hydrolysis with 
dilute acid, hexaphenyldisilane, 2.80 g. (13.5#), was separated by fil­
tration . The organic layer was worked up ty the general procedure, 
followed ty chroma to grapty on alumina. Elution with petroleum ether 
(b.p. 60-70°) gave 10.20 g. (45*5$) of 1,2-bis(triphenylsilyl)propane, 
m.p. 147*5-148.5°, after reciystal 1 ization from a benzene-petroleum ether 
(b.p. 60-70°) mixture. A mixed melting point with a sample obtained from 
the reaction of triphenylsilyllithium with IU-triphenylsilylpropene was 
not depressed and the infrared spectra were superimposable. 
Anal. Calcd. for C^H^gSig: 0, 83*51? H, 6.47; Si, 10.02. Found: 
C, 83*89; H, 6.31; Si, 10.03, 9.97. 
b* 2:1 ratio, followed by addition of chlorotriphAnvls-s 1 ans A 
solution of triphenylsilyllithium (0.08 mole) was added dropwise to 3*1 
g. (0.04 mole) of l-chloropropene. The reaction mixture was cooled in an 
ice-salt bath during the addition and for an hour thereafter. Then it 
was allowed to come to room temperature. After a total of 2.5 hours of 
reaction time, there was added 12 g. (0.04 mole) of chlorotriphenylsilane 
in 50 ml. of THF. The reaction mixture was worked up by the same proce­
dure as in (a) above after one hour of stirring. The following compounds 
were obtained: hexapheryldisilane, 7.10 g., and 1,2-bis(triphenyl-
silyl)propane, m.p. 148-148*5° (mixed m.p.), 10.55 g. (47$). 
c. Reaction of triphenylsilyllithium with 1-triphenylsilvlpropene 
A solution of triphenylsilyllithium (0.008 mole) was added to 1.90 g. 
(0.007 mole) of 1-triphenylsilylpropene, which was prepared from 
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propenyllithium and chlorotriphenylsilane. Color Test I was positive 
when the addition was completed. The reaction mixture was stirred for 22 
hours at room temperature and then for 2 hours at reflux. It was worked 
up in the same manner as in (a) to give 1.50 g. (38.4$) of 1,2-bis(tri-
phenylsilyl)propane, m.p. 148-148 «5° » after re crystallization from a 
benzene-petroleum ether (b.p. 60-70°) mixture. 
d. Reaction of propenvllithium with triphenylsilane Propenyl-
lithium was prepared from Imbromopropene with excess lithium in ether, 
stirring at room temperature overnight. Acid titration showed the yield 
to be 87.5$. 
A solution of propenyllithium (0.035 mole) was added to 9*10 g. 
(0.035 mole) of triphenylsilane. Color Test I was positive at the end 
of the addition. It became negative after 4.5 hours of stirring at room 
temperature. The reaction mixture was worked up to give a solid, which 
was then treated with methanol. Some insoluble material was separated 
by filtration. The mother liquor was cooled with ice to crystallize out 
9.60 g. (91.5$) of 1-triphenylsilylpropene, m.p. 55-60°. Several re-
crystallizations from methanol raised the melting point to 90.5-92°. The 
infrared spectra of the crude and pure products were identical, both 
showing characteristic double bond absorption bands at 6.20yx. (in chloro­
form) and 10.19y* (in carbon disulfide) • 
e. Reaction of propmnyl11thium with chlorotriphenylsilane A 
solution of propenylli thium (0.035 mole) prepared as above was added to 
12 g. (0.04 mole) of chloro triphenylsilane in 50 ml. of ether. The re­
action was exothermic, but Color Test I was positive at the end of the 
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addition. Color Test I became negative after 40 minutes of stirring. 
The reaction mixture was worked up to give a solid, which was chromato­
graphed on alumina. Elution with petroleum ether (b.p. 60-70°) gave 6.15 
g. (58.5$) of crude l-triphenylsilylpropene, m.p. 60-70°. Several re-
crystallizations from methanol gave a sample with a melting point of 
87-90°. A mixed melting point with a sample obtained in (d) above was 
not depressed and the infrared spectra were superimposable. In addition, 
a small amount of 1-triphenylsilylpropyne was isolated. 
2. Reaction of triphenvlsilyl1nthium with 1-chloro-l-butene 
a. 1:1 ratio at room temperature A solution of triphenylsilyl­
lithium (0.04 mole) was added over a period of 30 minutes to 2.23 g. 
(0.04 mole) of 1-chloro-l-butene at room temperature. Color Test I was 
positive when the addition was completed. It remained positive at the 
end of 28 hours of stirring at room temperature. The reaction mixture 
was worked up by the general procedure and the oily residue was chro­
matographed on alumina. Elution with petroleum ether (b.p. 60-70°) gave 
an oil which solidified after two weeks of standing. The solid was re— 
crystallized from petroleum ether (b.p. 60-70°) to give 2.55 g* (22.2$) 
of a product, possibly l,2-bis(triphenylsilyl)butane, m.p. 137-139°• 
Anal. Calcd. for CzgyH^gSig: C, 83*56; H, 6.67; Si, 9*77. Found: 
C, 83*69, 83*50; H, 6*44, 6*29; Si, 9*75, 9*64* 
Elution with carbon tetrachloride gave 1*55 g* of a glassy polymeric 
material which failed to crystallize. 
b. 1:1 ratio at reflux A solution of triphenylsilyllithium 
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(0.04 mole) was added over a period of 30 minutes to 2.23 g. (0.04 mole) 
of 1-chloro-l-butene. The color of the reaction mixture was a dark 
reddish-brown• The reaction mixture was refluxed for 1.5 hours. It was 
worked up by the same procedure as in (a) above. l,2-bis(triphenyl-
silyl)butane was obtained in a yield of 3.00 g. (26.056), m.p. 136-137° 
(mixed m.p.). In addition, 1.70 g. of a glassy polymeric material was 
isolated. 
c. 1:1 ratio at room temperature - followed by addition of chloro-
triphenvlsilane A solution of triphenylsilyllithium (0.037 mole) was 
added to 2.23 g. (0.04 mole) of 1-chloro-l-butene in 100 ml. of THF. The 
reaction mixture was stirred at room temperature for 16 hours before 
6.5 g. (0.022 mole) of chloro triphenylsilane in 60 ml. of THF was added. 
The reaction mixture changed from a deep reddish-brown to colorless 
within one hour after the addition of chlorotriphenylsilane. Subsequent 
to hydrolysis, hexaphenyldisilane, 3*00 g. (15.6$), was separated by fil­
tration. The organic layer was worked up by the general procedure and 
subsequently chromatographed on alumina. Elution with petroleum ether 
(b.p. 60-70°) gave in the first fraction a mixture of triphenylsilane 
and 1-triphenylsilyl-l-butyne. The mixture was treated with ethanol to 
give 0.85 g. (7.4$) of l^triphenylsilyl-1-butyne, m.p. 86-88°. A mixed 
melting point with an authentic sample prepared from butynyllithium and 
chlorotriphenylsilane was not depressed. From the mother liquor there 
was obtained 1.25 g. (13*0$) of triphenylsilane, n^ 1.6142. Further 
elution with the same solvent gave an oil, which was treated with 
petroleum ether (b.p. 60-70°) to give 2.55 g* of 
53 
1.2-bis(triphenylsilyl)butane, m.p» 138-140° (mixed m.p.). Elution with 
carbon tetrachloride gave 1.55 g* of an oil from which 0.60 g. more of 
the same compound was obtained. The total yield of 1,2-bis (triphenyl-
silyl)butane was 3.15 g. (29.696). 
3• Reaction of triphenylsilyllithium with 1-bromopropene 
a. 1:1 ratio A solution of triphenylsilyllithium (0.05 mole) 
was added dropwise over a period of 50 minutes to 6.06 g. (0.05 mole) of 
1-bromopropene in 100 ml. of ether at room temperature. Color Test I was 
negative after the addition. The reaction mixture was stirred for 4 
hours. Subsequent to hydrolysis with dilute acid, hexaphenyldisilane, 
8.90 g. (68.7$)» was separated by filtration. The organic layer was 
worked up in the usual manner and the residue was chromatographed on 
alumina. Elution with petroleum ether (b.p. 60-70°) gave in the first 
fraction I.65 g. (11.0$) of 1-triphenylsilylpropene, m.p. 90.5-92°, after 
recrystallization from methanol. A mixed melting point with an authentic 
sample prepared from propenyl 1 i thium and chloro triphenylsilane was not 
depressed and the infrared spectra were superimposable. Further elution 
with the same solvent gave in the second fraction 1.05 g. (7*1$) of 
1-triphenylsilylpropyne» m.p. 115.5-116°» after recrystallization from 
methanol. A mixed melting point with an authentic sample was not de­
pressed. Elution with carbon tetrachloride gave 0.25 g« (1*8$) of 
1.3-bis ( triphenylsilyl)propene, identified by a mixed melting point 
determination with a sample obtained from the reaction of triphenylsilyl­
lithium with 1,3-dichloropropene and by a comparison of infrared spectra, 
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as well as a trace amount of tris(triphenylsilyl)propadiene, identified 
by a comparison of its infrared spectrum with that of the sample obtained 
from the reaction of triphenylsilyllithium with 1-triphenylsilylpropyne. 
be 4:3 rat jo - followed by addition of chlorotriphenvlsi i a na A 
solution of triphenylsilyllithium (0.08 mole) was added dropwise over a 
period of 2 hours to 7.28 g. (0.06 mole) of 1-bromopropene in 200 ml. 
of ether. Color Test I was faintly positive when the addition was com­
pleted. After one hour of stirring there was added 15 g. (0.05 mole) of 
chloro triphenylsilane in 150 ml. of ether. The reaction mixture was 
stirred for 2.5 hours before it was worked up by the same procedure as 
in (a) above. The following compounds were isolated: hexaphenyl­
disilane , 15.0 g. (72.5$) ; triphenylsilane, 1.35 g* (6.5$ based on 
triphenylsilyllithium) ; 1-triphenylsilylpropyne, 2.75 g* (15*3$ based on 
1-bromopropene) ; 1-triphenylsilylpropene, 1.20 g. (6.7$ based on 
1-bromopropene); 1,2-bis(triphenylsilyl)propane, 0.10 g. (0.3$), identi­
fied by comparison of its infrared spectrum with that of an authentic 
sample; and tris(triphenylsilyl)propadiene, 1.80 g. (3*7$) » m.p. 
186.5-188.5° (mixed m.p.). 
c. 8:5 ratio, followed by addition of chloro triphenylsilane A 
solution of triphenylsilyllithium (0.08 mole) was added to 6.06 g. (0.05 
mole) of 1-bromopropene in 100 ml. of ether at room temperature. Color 
Test I was positive even after 5 hours of stirring. Chlorotriphenyl-
silane was added until the color test became negative. This process 
required about 0.02 mole of chlorotriphenylsilane. An excess of 0.01 
mole of chlorotriphenylsilane was added. The reaction mixture was worked 
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up by the same procedure as in (a). The following compounds were 
isolated: hexaphenyldisilane, 15.20 g.; a mixture of triphenylsilane 
and 1-triphenylsilylpropene, 1.75 g. > 1-triphenylsilylpropyne, 1.0 g. 
(6.6$); 1,2-bis(triphenylsilyl) propane, 2.15 g. (7«7#): 1,3-bis(tri-
phenylsilyl)propene, 0.40 g. (1.4#) ; 1,3-bis(t riphenylsilyl)propyne, 
0.30 g. (l.l#); and tris(triphenylsilyl)propadiene, 2.60 g. (6.4#). 
d. 3:1 ratio A solution of triphenylsilyllithium (0.08 mole) 
was added dropwise over a period of one hour to 3*03 g* (0,025 mole) of 
1-bromopropene in 100 ml. of ether at 30-35° • Color Test I was positive 
at the end of this addition. It remained positive after 2 hours of 
stirring. Subsequent to hydrolysis, hexaphenyldisilane, 1.90 g. (9.2#), 
was separated by filtration. The organic layer was worked up by the 
general procedure and the residue was chromatographed on alumina. Elu­
tion with petroleum ether (b.p. 60-70°) gave in the first fraction 10.45 
g. (50.20) of triphenylsilane, which was identified by its infrared 
spectrum. Further elution with the same solvent gave in the second frac­
tion 0.95 g. (6.8#) of 1,2-bis(triphenylsilyl)propane, m.p. 148-150° 
(mixed m.p.). Elution with carbon tetrachloride gave 1.00 g. (7»2$) of 
1,3-bis(triphenylsilyl)propyne, m.p. 133«5-135*5°» after re crystalliza­
tion from petroleum ether (b.p. 60-70°). A mixed melting point with a 
sample obtained from the reaction of triphenylsilyllithium with 
1-triphenylsilylpropyne was not depressed and the infrared spectra were 
superimposable. 
In another run, chlorotriphenylsilane (10.2 g., 0.034 mole) was 
added after the mixture was stirred for one hour and forty minutes. The 
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yield of hexaphenyldisilane was 19.$0 g. The other products were 
triphenylsilane, 2.35 g* (36.2$ based on 1-bromopropene); l,2-bis(tri-
phenylsilyl)propane, 0.45 g* (3*20)» 1,3-bis(triphenysilyl)propene, 0.30 
g. (2.2^); 1,3-bis(triphenylsilyl)propyne, 0.60 g. (4.30); and a compound 
with a melting point of 186-189° e The last compound has not been identi­
fied, but the infrared spectrum indicated the presence of a double bond. 
4. Reaction of trichenylsi Ivl 1 -i thium with 1-bromo-l-butene 
A solution of triphenylsilyllithium (0.08 mole) was added dropwise 
to 3*38 g. (0.025 mole) of 1-bromo-l-butene in 100 ml. of ether. Slight 
heat was evolved during the addition of the first two-thirds of the 
triphenylsilyllithium and the color of the reaction mixture was 
yellowish-brown. The last one-third was added rapidly. The color of the 
mixture became dark brown. Color Test I was positive. The reaction 
mixture was stirred for 2 hours at room temperature, during which time 
Color Test I remained positive. Subsequent to hydrolysis with dilute 
acid, hexaphenyldisilane, 4.53 g* (33*60 based on 1-bromo-l-butene), was 
separated by filtration. The organic layer was worked up by the general 
procedure, followed by chromatography on alumina. Elution with petroleum 
ether (b.p. 60-70°) .gave in the first fraction 11.10 g. (53*4#) of 
triphenylsilane, identified by its infrared spectrum. Further elution 
with the same solvent yielded a solid material which was recrystallized 
from a mixture of ethyl acetate and petroleum ether (b.p. 60-70°) to give 
0.30 g. of a compound with a melting point of 223*5-225°* From the 
mother liquor there was isolated 0*40 g* of a material which melted at 
57 
198-202°. Neither compound, has been identified» 
5» Reaction of triphenylsiTyl14 +.T-ijum with 2-bromo-l-butene. 
followed bv addition of chlorotriphenylsilane 
A solution of triphenylsilyllithium was added dropwise to 5*40 g. 
(0.04 mole) of 2-bromo-l-butene in 100 ml. of ether at room temperature. 
The rate of addition was such that only slight warming was allowed. When 
0.047 mole of triphenylsilyllithium had been added, the color of the 
reaction mixture deepened to a reddish-brown and Color Test I was 
positive. An ethereal solution of chlorotriphenylsilane (0.02 mole) was 
added. The reaction mixture was stirred for 1.5 hours, during which time 
it became colorless. Subsequent to hydrolysis, hexaphenyldisilane, 
7.25 g. (35.0$ based on 2-bromo-l-butene), was separated by filtration. 
The organic layer was worked up in the usual manner and the residue was 
chromatographed on alumina. Elution with petroleum ether (b.p. 60-70°) 
gave in the first fraction 2.60 g. of a mixture, which upon re crystalli­
zation from a mixture of petroleum ether (b.p. 60-70°) and methanol 
yielded 1.45 g. (11.5$) of 2-tripherylsilyl-l-butene, m.p. 95*5-97°» 
Part of an oily residue, 0.20 g. (1.7$), was identified as triphenylsilane 
by its infrared spectrum. A structure of 2-triphenylsilyl-l-butene was 
proposed for the compound above on the basis of its infrared and n.m.r. 
spectra (see Tables 3 and 4). Further elution with the same solvent gave 
in the second fraction 1.10 g. (8.8$) of 1-triphenylsilyl-l-butyne, 
m.p. 90-91, after re crystallization from ethanol. This compound was 
identified by a mixed melting point determination with a sample prepared 
from a reaction of butynyllithium with chlorotriphenylsilane. 
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Elution with carbon tetrachloride gave an oil, which upon treatment 
with petroleum ether (b.p. 60-70°) yielded 0.75 g. (2.350 of 
1,1,3-tris(triphenylsilyl)-1,2-butadiene, m.p. 195.5-197°, after two 
re crystallizations from petroleum ether (b.p. 60-70°). A mixed melting 
point with a sample prepared from the reaction of methyl iodide with 
meta la ted tris ( triphenylsilyl)propadiene was not depressed and the 
infrared spectra were superimposable. 
6. Reaction of triphenylsilyllithium with 1.1-di chlo ropropene 
a. At -60° 
(l) Run 1 (2:1) A solution of triphenylsilyllithium (0.08 
mole) was added over a period of one hour to 4.45 g* (0.04 mole) of 
1,1-dichloropropene in 50 ml. of ether at -60°. The reaction mixture was 
allowed to warm to room temperature, whereupon Color Test I was negative. 
Subsequent to hydrolysis with dilute acid, hexaphenyldisilane, 14.5 g« 
(70.0$)» was separated by filtration. The organic layer was worked up in 
the usual manner and the residue was chromatographed on alumina. Elution 
with petroleum ether (b.p. 60-70°) gave a trace amount of triphenylsilane 
and 1-triphenylsilylpropene, both of which were identified ty comparison 
of their infrared spectra with those of authentic samples. Elution with 
carbon tetrachloride gave also a trace amount of 2-chloro-3-triphenyl-
silylpropene and tris ( triphenylsilyl)propadiene. These two compounds 
were also identified by their infrared spectra. < 
In a second experiment reverse addition was employed. The work-up 
gave hexaphenyldisilane (77*6/0, triphenylsilane (4.8$), 
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1-triphenylsilylpropene (0.5$). and 2-chloro-3-triphenylsilylpropene 
(0.755). 
(2) Run 2 (3:1) A solution of triphenylsilyllithium was 
added dropwise for 1.25 hours to 2.78 g. (0.025 mole) of 1,1-dichloro-
propene in 50 ml. of ether at -60°. When 0.06 mole of triphenylsilyl­
lithium had been added, Color Test I became positive. The reaction 
mixture was allowed to warm to room temperature and an additional 0.02 
mole of triphenylsilyllithium was added. Color Test I remained positive 
after 3 hours of stirring. Chlorotriphenylsilane in ether was added 
dropwise. When 0.01 mole had been added, Color Test I became negative. 
The reaction mixture was worked up by the same procedure as in Run 1. 
The following compounds were isolated: hexaphenyldisilane, 13«5 g»ï 
triphenylsilane, I.50 g. (23.1$ based on 1,1-dichloropropene) ; and 
1-triphenylsilylpropyne, 0.30 g. (4.0%). The last compound was identi­
fied by a mixed melting point determination with an authentic sample, 
b. At room temperature 
(l) Run 1 (1:2) A solution of triphenylsilyllithium (0.05 
mole) was added dropwise over a period of one hour to 11.1 g. (0.10 mole) 
of 1,1-dichloropropene in 150 ml. of ether at room temperature. After 
being stirred for one-half hour, the reaction mixture was hydrolyzed with 
dilute acid. Hexaphenyldisilane, 8.90 g. (68.7%) » was separated ty fil­
tration. The organic layer was worked up in the usual manner and the 
residue was chromatographed on alumina. Elution with petroleum ether 
(b.p. 60-70°) gave in the first fraction 0.45 g» (3«5%) triphenyl­
silane. Further elution with the same solvent gave in the second 
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fraction 0.?0 g. (4.2%) of 2-chloro-3-triphenylsilylpropene, m.p. 97-99°, 
after recxystallization from methanol. A mixed melting point with a 
sample obtained from the reaction of triphenylsilyllithium with 
2,3-dichloropropene was not depressed. The infrared and n.m.r. spectra 
were identical. Elution was continued with petroleum ether (b.p. 
60-70°), whereupon 1-triphenylsilylpropyne, 0.85 g. (5*7%), m.p. 115*5-
116.5° (mixed m.p.), was isolated as the last product. 
(2) Run 2 (2:1) A solution of triphenylsilyllithium (0.08 
mole) was added dropwise over a period of 2 hours and 20 minutes to 5*34 
g. (0.048 mole) of 1,1-dichloropropene in 125 ml. of ether. Color Test I 
was negative when the addition was complete. The reaction mixture was 
worked up by the same procedure as in Run 1 to give hexaphenyldisilane, 
11.80 g. (57*0%); triphenylsilane, 2.10 g. (16.9% based on 1,1-dichloro­
propene); and 1-triphenylsilylpropyne, 2.85 g« (20.0% based on 
1,1-dichloropropene). 
In a second experiment the addition of chlorotriphenylsilane, 9*4 g. 
(0.032 mole), followed after the reaction mixture had been stirred for 4 
hours. Hexaphenyldisilane was obtained in a yield of 14.5 g. (70%), but 
the yield of the other two products remained essentially the same: 
triphenylsilane, 2.20 g. (18.8%); and 1-triphenylsilylpropyne, 2.35 g* 
(18.5%). Chlorotriphenylsilane was recovered as triphenylsilanol in an 
81.5% yield. 
(3) Run 3 (2.5:1) A solution of triphenylsilyllithium was 
added dropwise to 3.34 g. (0.03 mole) of 1,1-dichloropropene in 100 ml. 
of ether. When 0.07 mole of triphenylsilyllithium had been added, Color 
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Test I was negative, but it became positive when 0.075 mole had been 
added. After being stirred for half an hour, the reaction mixture was 
worked up by the same procedure as in Run 1. The following compounds 
were isolated: hexaphenyldisilane, 10.2 g (52.556); triphenylsilane, 
3.20 g. (16.*$ based on 1,1-dichloropropene); 1-triphenylsilylpropyne, 
2.35 g. (26.2$ based on 1,1-dichloropropene). 
(4) Run 4 (?:"!, fnllnwrnH Tny addition of chlorotriphenylsilane) 
A solution of triphenylsilyllithium (0.08 mole) was added dropwise over 
a period of 3 hours to 2.78 g. (0.025 mole) of 1,1-dichloropropene in 
100 ml. of THF. The color of the reaction mixture changed from white to 
a reddish-brown during the last third of the addition. After 3 hours of 
stirring chlorotriphenylsilane (10.0 g., 0.033 mole) in 30 ml. of THF was 
added. The reaction mixture was stirred for 1.5 hours before it was 
worked up by the general procedure. The following compounds were 
isolated: hexaphenyldisilane, 12.50 g. (60.2$); triphenylsilane, 5«05 g* 
(77*7$ based on 1,1-dichlorqpropene, 24.3$ based on triphenylsilyl^ 
lithium) ; 1-triphenylsilylpropyne, 3*10 g. (41.6$ based on 1,1-dichloro­
propene) ; 1,2-bis(triphenylsilyl)propene, 0.75 g* (5*4$) ; and 
tris(triphenylsilyl)propadiene, 1.20 g. (5*9$)* In addition, there was 
1.05 g. of a material with a melting range of 145-200° which was mainly 
a mixture of the last two compounds. 1,2-bis(triphenylsilyl)propene and 
tris ( triphenylsilyl)propadiene were identified by mixed melting points 
and a comparison of infrared spectra with those of the samples obtained 
from the reaction of triphenylsilyllithium with 1-triphenylsilylpropyne * 
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7. Reaction of triphenvls-i IvTH -hhium with l«2-dichloropropene 
A solution of triphenylsilyllithium (0.08 mole) was added to 4.44 g. 
(0.04 mole) of 1,2-dichloropropene. The reaction was exothermic and 
Color Test I was negative after the addition. Subsequent to hydrolysis, 
there was isolated 12.8 g. (61.8%) of hexaphenyldisilane. The organic 
layer was worked up by the usual procedure and the residue was chro­
matographed on alumina. Elution with petroleum ether gave 0.20 g. (2$) 
of 1-triphenylsilylpropyne, which was identified ty a mixed melting point 
determination. 
In another run, 3 equivalents of triphenylsilyllithium were added and 
hexaphenyldisilane was obtained in a 92$ yield (based on 1,2-dichloro­
propene ). The other product was triphenylsilane (36.5$) • Color Test I 
was negative prior to work-up. 
8. Reaction of phenyl 1 i thium with 1.2~dichlorot>ropene 
a. 1:1 ratio, -followed by addition of triphenylsilyl lithium An 
ethereal solution of pheny Hi thium (0.04 mole) was added dropwise to 
4.44 g. (0.04 mole) of 1,2-dichloropropene in 100 ml. of THF at room 
temperature. The rate of addition was such that only slight wanning was 
allowed. Color Test I was negative when the addition was complete. A 
solution of triphenylsilyllithium (0.04 mole) was then added dropwise. 
A white precipitate was formed. The solution, however, gave a positive 
Color Test I. Subsequent to hydrolysis, hexaphenyldisilane, 7*65 g. 
(73.9$), was separated by filtration. The organic layer was worked up 
in the usual manner and the residue was chromatographed on alumina. 
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Elution with petroleum ether (b.p. 60-70°) gave 1.40 g. (11.7$) of 
1-triphenylsilylpropyne, m.p. 116-118° (mixed m.p.). 
b. 2:1 ratio, followed by addition of chloro triphenylsilarm An 
ethereal solution of phenyll.i thium (0.04 mole) was added dropwise over a 
period of one hour to 2.22 g. (0.02 mole) of 1,2-dichloropropene in 100 
ml. of THF at room temperature. Color Test I was positive when the addi­
tion was complete. A solution of chlorotriphenylsilane, 6.0g. (0.02 
mole), in ether was added. Color Test I became negative immediately. A 
work-up by the general procedure, followed by chroma tograph on alumina, 
gave 4.40 g. (74.0$) of 1-tripherylsilylpropyne, m.p. 116-117.5° (mixed 
m.p.). 
9. Reaction of phenyll-ithium with trichloroethylene 
a. 1:1 ratio, followed by addition of chlorotriphenylsilane An 
ethereal solution of phenyl lithium (0.02 mole) was added to 2.63 g. (0.02 
mole) of trichloroetlylene in $0 ml. of ether at -60°. Color Test I was 
very weakly positive. A THF solution of chlorotriphenylsilane, 6.0 g. 
(0.02 mole), was added. A work-up by the general procedure gave a solid 
residue, which was treated with petroleum ether (b.p. 60-70°). An 
insoluble material was filtered off. It was identified as triphenyl-
silanol by a mixed melting point determination with an authentic sample, 
m.p. 148-152.5°• The mother liquor was poured onto an alumina column. 
Elution with petroleum ether (b.p. 60-70°) gave 0.60 g. (9*4$) of 
chlorotriphenylsilylacetylene, m.p. 99-1-01° (mixed m.p.). Further 
elution with carbon tetrachloride gave 0.15 S* (2.8$) of 
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bis(tripherylsilyl)acetylene, m.p. 154-156° (mixed m.p.). 
b. 1:1 ratio, followed by addition of triphenvlsilvll±thium An 
ethereal solution of phenyllithium (0.04 mole) was added to 5*25 g* (0.04 
mole) of triehloroethylene in 100 ml. of ether at -60°. When the addi­
tion was completed, the reaction mixture was allowed to warm to room 
temperature. A solution of triphenylsilyllithium (0.04 mole) was added 
dropwise over a period of one hour. The reaction mixture was black. 
After being stirred for 1.5 hours, it was hydrolyzed with dilute acid. 
Hexapheijylriisilane, 5*50 g. (53.1$), was separated by filtration. The 
organic layer was worked up in the usual manner, followed by chro­
matography on alumina. Elution with petroleum ether (b.p. 60-70°) gave 
2.17 g. (17$) of chlorotriphenylsilylacetylene, m.p. 99-102° (mixed 
m.p.). Further elution with carbon tetrachloride yielded 0.45 g• (4.2$) 
of bis(triphenylsilyl)acetylene, m.p. 152-155°> which was identified ty 
a comparison of infrared spectra. 
10. Reaction of triphenylsilyllithium with 1.3-dichloropropene 
a. 1:1 ratio A solution of triphenylsilyllithium (0.04 mole) 
was added dropwise over a period of 2.5 hours to 4.45 g« (0.04 mole) of 
1,3-dichloropropene in 100 ml. of THF. Color Test I was negative 
immediately after this addition. After one hour of stirring the reaction 
mixture was hydrolyzed with dilute acid. Hexaphenyldisilane, 1.00 g. 
(9.?%), was separated by filtration. The organic layer was worked up 
by the general procedure and subsequently chroma to graphed on alumina. 
Elution with petroleum ether (b.p. 60-70°) gave 10.05 g. (75*0$) of a 
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mixture of two isomers, possibly l-triphenylsilyl-3-chloropropene and 
l-chloro-3-triphenylsilylpropene• 
Anal. Galcd. for GpiH-]oSjGl; Si, 8.39* Found: Si, 8.41, 8.33* 
Separation of the two isomers proved to be very difficult. Re-
crystallization of the mixture from ethanol afforded a sample with a 
melting point of 87-89° * When the mixture was chromatographed on 
alumina, the first fraction eluted with petroleum ether (b.p. 60-70°) 
gave a sample with a melting point of 87-96° • Repeated recrystalliza-
tions from n-propa.no 1 gave a small amount (less than 0.1 g.) of a com­
pound (I) with a melting point of 105-107.5°• 
The very last fractions eluted with petroleum ether (b.p. 60-70°), 
after 1000 ml. of the eluant, gave a sample which was rich in the other 
component, m.p. 89-106°. Repeated recrystal1izations from n-propanol 
gave a compound (II) (less than 0.1 g.), m.p. 112.5-115*5°» 
When the infrared spectra of compound (I) and compound (II) were 
combined, the resulting spectrum was superimposable with that of a 
typical mixture. Thus, the mixture consisted of these two isomers. 
(For their infrared spectra data, see Table 4.) 
The n.m.r. spectra of compound (I) and compound (II) were very 
similar, both indicating the presence of a methylene group and olefinic 
hydrogens (see Table 3)* 
The combined information of the infrared and n.m.r. spectra sug­
gested compound (I) to be l-triphenylsilyl-3-chloropropene and compound 
(II) to be l-chloro-3-triphenylsilylpropene. 
b. 2:1 ratio A solution of triphenylsilyllithium (0.08 mole) 
66 
was added dropwise to 4.4g g. (0.04 mole) of 1,3-dichloropropene in 100 
ml. of THF» The reaction mixture was cooled by an ice bath during the 
addition. Color Test I was slightly positive when the addition was com­
pleted. Subsequent to hydrolysis, hexaphenyldisilane, 2.60 g. (12.5$), 
was separated by filtration. The residue obtained after the work-up of 
the organic layer was chromatographed on alumina. Elution with petroleum 
ether (b.p. 60-70°) gave 6.90 g. (31.0$) of 1,3-bis(tripherylsilyl)-
propene, m.p. 157-158.5°» after recrystallization from an ethyl acetate-
ethanol mixture. A mixed melting point with a dehydrated product of 
1,3-bis(triphenylsilyl)propan-2-ol was not depressed. 
c. 1:1 ratio A solution of triphenylsilyllithium (0.08 mole) 
was added dropwise over a period of 2 hours to 2.78 g. (0.025 mole) of 
1,3-dichloropropene in 100 ml. of THF. The reaction mixture was a deep 
reddish-black. Color Test I was positive when the addition was complete. 
It became only weakly positive after 4 hours of stirring. Subsequent to 
hydrolysis, hexaphenyldisilane, 0.87 g. (6.7$), was separated by filtra­
tion. The residue obtained after a work-up of the organic layer was 
chroma tographed on alumina. The early fractions eluted with petroleum 
ether (b.p. 60-70°) were rechroma to graphed to give 5 «00 g. (77*°$ of 
theoretical) of tripherylsilane, 0.15 g» (1.8$) of tetraphenylsilane, 
m.p. 228-234° (mixed m.p.), and 0.40 g. of l,3-bis(triphenylsilyl)propene, 
m.p. 156-158° (mixed m.p.). 
The original chromatography was continued. Elution with petroleum 
ether (b.p. 60-70°) gave 3.25 g. of 1,3-bis(triphenylsilyl)propene. 
Elution with carbon tetrachloride gave g. of the same compound and 
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a fair amount of non-crystallizing polymeric oil. The combined yield of 
1,3-bis(triphenylsilyl)propene was 7.05 g. (50.5$). 
d. Reaction of tripherxylsiLvT 14 thium with a mixture of compounds 
(I) and (II) A solution of triphenylsilyllithium (0.04 mole) was 
added dropwise over a period of one hour to 6.70 g. (0.02 mole) of the 
mixture obtained in' (a) above in 70 ml. of THF. The solution immediately 
turned a reddish-brown, indicating that metalation was taking place as 
soon as the coupling product was formed. The color became a deep 
reddish-black at the end of the addition. Color Test I was positive. 
After an hour's stirring the reaction mixture was hydrolyzed with dilute 
acid. No hexaphenyldisilane was obtained. The organic layer was worked 
up by the general procedure employed above. The compounds isolated were: 
triphenylsilane, 5*00 g. (96.2$ of theoretical) ; and 1,3-bis(triphenyl-
silyl)propene, 6.45 g. (57»7$)» m.p. 155«5-159«5° (mixed m.p.). In 
addition, there was some non-crystallizing, glassy, polymeric material. 
e. Reaction of phenyllithium with a mixture of compounds (I) and 
(II) An ethereal solution of phenyllithium was added to 6.70 g. 
(0.02 mole) of a mixture of compounds (I) and (II) in 50 ml. of THF. 
Immediately a purple color developed with evolution of some heat. Color 
Test I was negative after the addition was completed. The reaction mix­
ture was worked up by the general procedure after one hour of stirring, 
followed by chromatography on alumina. Elution with petroleum ether 
(b.p. 60-70°) gave the.following compounds: the starting material, 
1.85 g. (27.6$ recovery) ; tetraphenylsilane, 0.15 g. (2.2$); and 
3-tripherçrlsilylpropyne, 0.64 g. (10.7$), m.p. 89-91°» after 
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re crystallization from n-propanol. The latter compound was identified 
by its infrared spectrum (see Table 6). Elution with carbon tetra­
chloride gave a fair amount of non-crystallizing polymeric oil. 
f. Reaction of triphenylsilyllithium with 1.3-bis(triphenylsilvl)-
propene. followed by addition of chlorotriohenylsilane A solution of 
triphenylsilyllithium (0.02 mole) was added over a period of 15 minutes 
to 5.35 g. (O.OO96 mole) of 1,3-bis(triphenylsilyl)propene in 50 ml. of 
THF. A deep reddish color developed. After stirring for 24 hours there 
was added 7.20 g. (0.024 mole) of chlorotriphenylsilane in 50 ml. of 
ether. The color of the reaction mixture faded gradually and completely 
over a period of 11 hours. "The mixture was hydrolyzed -with dilute acid. 
Hexaphenyldisilane, 3*45 g. (33*3$) » was separated by filtration. The 
residue obtained after a work-up of the organic layer was chromatographed 
on alumina. Elution with petroleum ether (b.p. 60-70°) gave 1.80 g. 
(34.6$) of triphenylsilane. Further elution with carbon tetrachloride 
gave an oil, which was treated with a mixture of petroleum ether (b.p. 
60-70°) and methanol to give 5*65 g. (34.6$) of 1,3,3-tris(triphenyl-
silyl)propene, m.p. 165-166.5°, after two reciystallizations from an 
ethyl acetate-methano 1 mixture. 
Anal. Galcd. for C^fygSi^: C, 83.78; H, 5*92; Si, 10.31. Found: 
C, 83.91, 83.81; H, 5.80, 5.74; Si, 10.29, 10.27. 
The n.m.r. spectrum supports the proposed structure (see Table 3). 
11. Reaction of triphenylsilyllithium with 2.3-dichloropropene 
a. 1:1 ratio A solution of triphenylsilyllithium (0.03 mole) 
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was added dropwise over a period of one and one quarter hours to 3*30 S* 
(0.03 mole) of 2,3-dichloropropene in 100 ml. of THF. The reaction mix­
ture was a light brown. It was stirred for 3 hours. Subsequent to 
hydrolysis with dilute acid, hexaphenyldisilane, 2.20 g. (28.3$), was 
separated by filtration. The organic layer was worked up by the general 
procedure and subsequently chroma tographed on alumina. Elution with 
petroleum ether (b.p. 60-70°) gave in the first fraction 0.85 g» (10.9$) 
of triphenylsilane, which was identified by its infrared spectrum. Fur*= 
ther elution with the same solvent gave a partially solidified oil, which 
was treated with a petroleum ether (b.p. 60-70°)-methanol mixture. A 
compound (III), m.p. 99-100°, crystallized out. The mother liquor was 
concentrated and more of compound (III) was isolated. The filtrate was 
again concentrated to give a material with a melting range of 78-95°• 
It was recrystallized twice from methanol to give pure compound (in). 
The total yield of compound (m) was. 1.95 g. (19.5$) • From the third 
filtrate there was obtained 0.10 g. of 1-triphenylsilylpropyne, m.p. 
114—115° (mixed m.p.). Further elution with the same solvent gave 0.60 
g. of 1-triphenylsilylpropyne. The combined yield was 0.70 g. (7.8$). 
The melting point of compound (ill) was raised to 101-102° after 
two re crystallizations from methanol. The infrared spectrum (see Table 
4) showed the characteristic absorption bands for a double bond at 
6.18jt, and 10.72jx . Other characteristic bands for the compound were: 
11.64y(/. (a possible chlorine bond attached to an unsaturated carbon) and 
12.95ja (a possible methylene group). 
The n.m.r. spectrum indicated the presence of a methylene group and 
70 
terminal vinyl hydrogens (see Table 3). 
A possible structure is 2-chloro-3-triphenylsilylpropene. 
b. 2:1 ratio, followed by addition of chlorotriphenylsilane A 
solution of triphenylsilyllithium (0.05 mole) was added dropwise over a 
period of JO minutes to 2.75 g» (0.025 mole) of 2,3-dichloropropene in 
100 ml. of ether. Color Test I was slightly positive and the color of 
the reaction mixture was a reddish-brown. After 20 minutes of stirring, 
7*5 g. (0.025 mole) of chlorotriphenylsilane in ether was added. The 
reaction mixture was stirred for one hour. It was worked up by the same 
procedure as in (a) above. The compounds isolated were: hexaphenyl­
disilane , 4.50 g. (34.7$) ; triphenylsilane, 3*10 g. (47.7$); 1-triphenyl­
silylpropyne , 1.55 g. (20.8$); a mixture of 1-triphenylsilylpropyne and 
compound (Hi), 1.0 g.; and tris(tripherylsilyl)propadiene, O.55 g. 
(2.7$). The last compound was identified by a mixed melting point de­
termination with the compound obtained from the reaction of triphenyl­
silyllithium with 1-triphenylsilylpropyne followed by addition of chloro­
triphenylsilane . 
c. 8:1 ratio, fnl1ouaH Tw addition of chlorotriphenylsilane A 
solution of triphenylsilyllithium (0.08 mole) was added dropwise over a 
period of three and one quarter hours to 3*30 g« (0.03 mole) of 
2,3-dichloropropene in 100 ml. of THF. Color Test I was weakly positive 
and the color of the reaction mixture was a dark reddish-brown. After 
two and three quarter hours of stirring, 10.4 g. (0.035 mole) of chloro­
triphenylsilane in 30 ml. of THF was added. The stirring was continued 
for another hour before the reaction mixture was worked up by the same 
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procedure as in (a). The compounds isolated were: hexaphenyldisilane, 
0.25 g. (3*3$); triphenylsilane, 9.65 g. (46.4$) ; 1-triphenylsilyl-
propyne, 0.85 g* (9.5$) 5 1,2-bis(triphenylsilyl) propene, 0.90 g. (5.4$) ; 
1,3-bis(triphenylsilyl)propyne, 0.75 g. (4.5$) ; and tris(triphenyl-
silyl)propadiene, 4.40 g. (18.0$). The last three compounds were identi­
fied by mixed melting points and a comparison of their infrared spectra 
with those of the respective compounds obtained from the reaction of 
triphenylsilyllithium with 1-triphenylsilylpropyne followed by the addi­
tion of chlorotriphenylsilane. 
d. Reaction of triphenylsilyllithium with compound (ill) A 
solution of triphenylsilyllithium (0.005 mole) was added dropwise over a 
period of 15 minutes to 1.60 g. (0.0048 mole) of compound (IH) in 50 ml. 
of THF. A purple color developed immediately. During the first few hours 
of stirring the purple color faded to light orange. After stirring for a 
total of 7.5 hours the reaction mixture was worked up by the same proce­
dure as in (a). The compounds isolated were: triphenylsilane, 0.80 g. 
(64.1$), and 1-triphenylsilylpropyne, 0.90 g. (62.9$). 
D. Reactions of Triphenylsilyllithium 
with L-Triphenylsilylpropyne and 
Related Reactions 
1. Reaction of triphenylsilyllithium with 1-triphenylsilylpropyne 
a. Without addition of chlorotriphenylsilane A solution of 
triphenylsilyllithium (0.03 mole) was added dropwise over a period of 20 
minutes to 9*25 g. (0.031 mole) of 1-triphenylsilylpropyne in 70 ml. of 
THF. The reaction mixture was stirred for 5 hours at room temperature 
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during which time Color Test I remained positive. A work-up by the 
general procedure gave a solid residue which was chromatographed on 
alumina. Elution with petroleum ether (b.p. 60-70°) gave in the first 
fraction 4.0 g. (51.3$) of triphenylsilane, which was identified by its 
infrared spectrum. Further elution with the same solvent gave in the 
second fraction I.70 g. (18.4$ recovery) of the starting material. Still 
further elution with the same solvent gave in the third fraction 3.20 g. 
(18.5$) of 1,2-bis(triphenylsilyl)propene, m.p. 14-7-149°, after several 
recrystallizations from an ethyl a ce ta te-cne thano 1 mixture. 
Anal. Calcd. for C^^H^Sig: C, 83.81; H, 6.13; Si, 10.05. Found: 
C, 83.89, 83.77; H, 6.23, 6.43; Si, 10.05, 9.84. The nan.r. spectrum 
(see Table 3) was in agreement with the proposed structure. The infrared 
spectrum, however, did not show any absorption band corresponding to a 
double bond. 
Elution with carbon tetrachloride gave an oil which was treated with 
petroleum ether (b.p. 60-70°) to give 4.10 g. of l,3-bis(triphenyl­
silyl) propyne, m.p. 127-128.5° » after re crystallization from an ethyl 
acetate-methanol mixture. The mother liquor was concentrated and an 
additional 1.05 g. of the same compound crystallized out. The total 
yield was 5«15 g* (29.9$). 
Anal. Calcd. for C-^gS^: C, 84.12; H, 5.79; Si, 10.09. Found: 
C, 84.35, 84.31; H, 5*91, 5*77; Si, 9.97, 9.95. 
The infrared spectrum showed a characteristic triple bond absorption 
band at 4.60yi (see Table 6). 
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b. Followed by addition of chlorotripheqyimi 1 ana 
(l) Ron 1 (in a mixture of ether and THF) A solution of 
triphenylsilyllithium (0.03 mole) was added dropwise to 9,0 g. (0.03 
mole) of 1-triphenylsilylpropyne in 70 ml. of ether at room temperature. 
A deep reddish^-brown color developed. After 5 hours of stirring there 
was added 9.0 g. (0.03 mole) of chlorotriphenylsilane in ether. The 
color of the reaction mixture faded to light yellow. The reaction mix­
ture was hydrolyzed with dilute acid after one hour of stirring. Hexa­
phenyldisilane, 2.45 g. (15.8$), was separated by filtration. The 
organic layer was worked up in the usual manner and the residue was 
chromatographed on alumina. Elution with petroleum ether (b.p. 60-70°) 
gave the following compounds : triphenylsilane, 4.25 g. (54.5#)» 
1-triphenylsilylpropyne, 2.55 g* (28.6# recovery) ; and 1,2-bis(triphenyl-
silyl)propene, 2.45 g. (14.6$). 
Elution with carbon tetrachloride gave an oil which upon treatment 
with petroleum ether (b.p. 60-70°) yielded 5*65 g. (23.10) of crude 
tris(triphenylsilyl)propadiene, m.p. 181-184°. The melting point was 
raised to 188-189.5° after two recrystaHi nations from an ethyl acetate-
methanol mixture. 
Anal. Calcd. for G^K^Sly. C, 83-97; H, 5.69; Si, 10.34; mol. 
wt., 815.21. Found: C, 84.09, 84.01; H, 5.86, 5.73; Si, 10.21, 10.20; 
mol. wt., 764 (East). The infrared spectrum showed a characteristic 
aULenic absorption band at 5«30yu- (see Table 5). The n.m.r. spectrum 
supported the proposed structure showing a single peak at 5»75 T (see 
Table 3). 
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From the mother liquor after separation of tris(tripherylsilyl)-
propadiene there was obtained 0.90 g. (5.4$) of 1,3-bis( triphergrlsilyl)-
propyne, m.p. 126-127.5° (mixed m.p.). 
(2) Run 2 (in THF) A solution of tripherylsilyllithium 
(0.03 mole) was added dropwise to 9«10 g. (0.03 mole) of l-triphenyl-
silylpropyne in 50 ml. of THF. After 5*5 hours of stirring there was 
added 10.0 g. (0.033 mole) of chlorotriphenylsilane in 50 ml. of THF. 
Color Test I was positive prior to this addition. The reaction mixture 
was hydro lyzed with dilute acid after one hour of stirring. The organic 
layer was dried with sodium sulfate. The solvent was removed. When the 
oily residue was treated with petroleum ether (b.p. 60-70°) there appeared 
a fairly large amount (6.10 g.) of precipitate which was filtered off. 
The melting point of this precipitate was 177-182°. It was raised to 
186-188° after recrystallization from an ethyl acetate-methanol mixture. 
A mixed melting point with tris ( triphenylsilyl)propadiene was not 
depressed. 
The mother liquor was poured onto an alumina column for chroma­
tography. The following compounds were isolated: triphenylsilane, 2.00 
g. (25.2$) ; 1-triphenylsilylpropyne, 0.90 g. (9.9$ recovery) ; 
1,2-bis(triphenylsilyl)propene, 3.00 g. (18.0$); tris(triphenylsilyl)-
propadiene, 1.85 g.» and 1,3-bis (triphenylsilyl)propyne, 1.60 g, (9.5$). 
The combined yield of tris(triphenylsilyl)propadiene was 7.95 g. (32.1%). 
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2. Reaction of nhenvl 1 -i tM.mn with l-triphenvlsilvlpropyne 
a. Foil owed by addition of triphenylsilane 
(1) Run 1 (5 hours) A solution of phenyl lithium (0.03 
mole) was added dropwise over a period of 15 minutes to 9,0 g. (0.03 
mole) of 1-triphenylsilylpropyne in 50 ml. of THF. The reaction mixture 
became slightly warm during this addition. After 5 hours of stirring at 
room temperature, during which time Color Test I became negative, there 
was added 7.8 g. (0.03 mole) of triphenylsilane in 60 ml. of THF. The 
reaction mixture was stirred for another 5 hours. The solution was a 
dark reddish-brown. A work-up by the general procedure left an oily 
residue which was chroma tographed on alumina. Elution with petroleum 
ether (b.p. 60-70°) gave in the first fraction 5*45 g* (69.9$ recovery) 
of triphenylsilane, which was identified by its infrared spectrum. 
Further elution with the same solvent gave in the second fraction a mix­
ture of tetraphenylsilane and 1-triphenylsilylpropyne. Fractional re-
crystallization of this mixture from petroleum ether (b.p. 60-70°) gave 
0.75 g. (9.6$) of tetraphenylsilane and 1.25 g. (13.9$ recovery) of 
1-triphenylsilylpropyne. Both compounds were identified by mixed melting 
points with authentic samples. 
Further elution with carbon tetrachloride gave an oil which upon 
treatment with petroleum ether (b.p. 60-70°) yielded 4.55 g. (27.2$) of 
1,3-bis(triphenylsilyl)propyne, m.p. 126-127.5° (mixed m.p.). 
(2) Run 2 (24 hours) A solution of phenyllithium (0.03 
mole) was added to 9.0 g. (0.03 mole) of 1-triphenylsilylpropyne in 70 -
ml. of THF. After 16 hours of stirring at room temperature there was 
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added 8.50 g. (0.0326 mole) of triphenylsilane in 30 ml» of THF. The 
reaction mixture was stirred for another 24 hours. It was worked up by 
the same procedure as in Run 1 to give triphenylsilane, 4.60 g. (54.1$ 
recovery); tetraphenylsilane, 1.11 g. (11.0$); 1-triphenylsilylpropyne, 
1.45 g» (17.2$ recovery); and 1,3-bis(triphenylsilyl)propyne, 5«30 g« 
(31«7$)« ' 
b. Followed by addition of chlorotriphenylsilane A solution of 
phenyllithium (0.02 mole) was added slowly to 6.0 g. (0.02 mole) of 
1-triphenylsilylpropyne in 50 ml. of THF„ After stirring for 7 hours 
there was added 6.30 g. (0.021 mole) of chlorotriphenylsilane in $0 ml. 
of ether. The reaction mixture was stirred for another 1.5 hours. It 
was worked up in the usual manner and subsequently chromatographed on 
alumina. Elution with petroleum ether (b.p. 60-70°) gave 0.77 g. (ll.5$) 
of tetraphenylsilane and 1.95 g. (32.5$ recovery) of 1-triphenylsilyl-
propyne. Further.elution with carbon tetrachloride gave an oil which 
upon treatment with petroleum ether (b.p. 60-70°) yielded 3*67 g. (22.5$) 
of tris(triphenylsilyl)propadiene, m.p. 186-188° (mixed m.p.). The 
mother liquor was concentrated and there crystallized out 1.40 g. (12.6$) 
of 1,3-bis(triphenylsilyl)propyne, m.p. 127-128° (mixed m.p.). 
3. Reaction of triphenylsilyllithium with tris(triphenylsilyl)propadiene 
a. Without addition of chlorotriphenylsilane A solution of 
triphenylsilyllithium (0.013 mole) was added to 5*8 g. (0.0071 mole) of 
tris(triphenylsilyl)propadiene in a mixture of 50 ml. of ether and 50 ml. 
of THF at room temperature. After 3 hours of stirring Color Test I was 
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only faintly positive. The reaction mixture was worked up by the usual 
procedure after a total stirring of 5 hours. The residue obtained was 
chroma to graphed on alumina. Elution with petroleum ether (b.p. 60-70°) 
ga$j|! 2.35 g. (69.5$) of triphenylsilane, which was identified by its 
infrared spectrum. Further elution with carbon tetrachloride gave an 
oil which was treated with petroleum ether (b.p. 60-70°) to yield 5.15 g. 
(88.8$) of the starting material, tris(triphenylsilyl)propadiene. 
b. Followed by addition of chlorotripherryT si "l anm A solution of 
triphenylsilyllithium (0.0135 mole) was added slowly to 5*6 g. (0.0069 
mole) of tris(triphenylsilyl)propadiene in 77 ml. of THF at room tempera­
ture. Color Test I was positive after 3*5 hours of stirring. The 
reaction mixture was stirred for a total of 6 hours before 4.0 g. (0.013 
mole) of chlorotriphenylsilane in 40 ml. of THF was added. After being 
stirred for an additional 3*5 hours, the reaction mixture was hydrolyzed 
with dilute acid. Hexaphenyldisilane, 2.20 g. (31.4$), was separated by 
filtration. A work-up of the organic layer left a solid residue which 
was chromatographed on alumina. Elution with petroleum ether (b.p. 60-
70°) gave 1.85 g. (52.6$) of triphenylsilane. Further elution with 
carbon tetrachloride gave an oil which upon treatment with petroleum 
ether (b.p. 60-70°) gave 4.25 g. (76.0$) of the starting material. How­
ever, this material contained some tetrakis ( triphenylsilyl)propadiene, as 
evidenced by the presence of an additional absorption band at 5.5 
in its infrared spectrum, although the melting point was 186.5-188.5° 
(mixed m.p.). From the mother liquor there was isolated 0.20 g. (2.7#) 
of crude tetrakis(triphenylsilyl)propadiene, m.p. 418-440°. 
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4. Reaction of phernrl 1 -î -hhn.um -with tris(triphenvlsilvl)propadiene 
a. Followed by addition of chlorotriphenylsilane An ethereal 
solution of phenyllithium (0.01 mole) was added to 6.0 g. (0.00736 mole) 
of tris(triphenylsilyl)propadiene in 60 ml. of THF. The reaction mixture 
became slightly warm. Color Test I was negative after 1.5 hours of 
stirring. A solution of 3*3 g (0.011 mole) of chlorotriphenylsilane in 
30 ml. of THF was added after a total of 4 hours of stirring. The re­
action mixture was stirred for another 23 hours, during which time the 
color of the solution changed from light clear brown to yellow. A work­
up by the general procedure gave an oily residue which was chromatographed 
on alumina. Elution with petroleum ether (b.p. 60-70°) gave 0.40 g• 
(ll.9$) of tetraphenylsilane which was identified by a mixed melting 
point determination with an authentic sample. Further elution with 
carbon tetrachloride gave an oil in three fractions which were treated 
separately with petroleum ether (b.p. 60—70°). From the first fraction 
there was obtained 0.15 g. of pure starting material. When the second 
fraction was treated with petroleum ether (b.p. 60-70°), there precipi­
tated out 0.55 g. of a material, melting above 305°, which was reciystal-
lized from an ethyl acetate-methanol mixture to give 0.35 g» of 
tetrakis(triphenylsilyl)propadiene, m.p. 442-448°. The mother liquor was 
concentrated and some petroleum ether (b.p. 60-70°) was replaced with 
ethyl acetate. Upon the addition of cold methanol there precipitated out 
2.65 g. of a material melting at 183-203°. Fractional recrystaUization 
from an ethyl acetate-methanol mixture gave 0.85 g* °f pure starting 
material and 0.17 g. of tetrakis (triphenylsilyl)propadiene, m.p. 
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448-4-52°• The third fraction gave, after similar treatment to the above, 
0*55 g. of tetrakis( triphenylsilyl)propadiene, m.p. 448-452°. The total 
yield of the starting material recovered in pure form was 1.0 g. (l6.?%). 
Tetrakis(triphenylsilyl)propadiene was obtained in a yield of 1,0? g. 
(13.5$)• 
Anal. Calcd» for Cr^HgQSi^: C, 83.90; H, 5.63; Si, 10.47; mol. 
wt., 1073.6. Found: 0, 83.25, 83.05; H, 5.67, 5.50; Si, 10.25, 10.25; 
mol. wt., 1058 , 990. The infrared spectrum showed a very intense band 
at 5.49jjl which was attributable to the allenic bond. Other character­
istic bands appeared at 12.00yx and 12.18/x. (see Table 5). The n.m.r. 
spectrum showed only the absorption signals of the aromatic hydrogens, 
thus supporting the structure of a tetra-substituted aliéné. 
b. Followp-d by addition of methyl iodide A solution of phenyl­
lithium (0.01 mole) was added slowly to 2.20 g. (0.0027 mole) of 
tris(triphenylsilyl)propadiene in 50 ml. of THF. After a stirring of 
3.25 hours at room temperature there was added 1.8 g. (0.0127 mole) of 
methyl iodide in 10 ml. of THF. Some heat was evolved and the reaction 
mixture became colorless. After one hour of stirring the reaction mix­
ture was worked up in the usual manner, followed by chromatography on 
alumina. Elution with petroleum ether (b.p. 60-70°) did not give any 
product. Elution with carbon tetrachloride gave a solid product which 
was reczystallized from petroleum ether (b.p. 60-70°) to give 1.70 g. 
(6756) of 1,1,3-tris(triphenylsilyl)-1,2-butadiene, m.p. 196-198°. 
Anal. Calcd. for C^H^Si^: C, 84.00; H, 5.83; Si, 10.16. Found: 
C, 82.51, 82.34; H, 6.06, 5.97; Si, 10.22, 10.12. 
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The infrared, spectrum showed a very intense allenic absorption band 
at 5»34yX (see Table 5)» A band at 7*36/* was very likely due to the 
methyl group present. , 
c. Followed bv addition of deuterium oxide^ , A solution of 
phenyllithium (0.01 mole) was added to 2.0 g. (0.0025 mole) of 
tris(triphenylsilyl)propadiene in 60 ml. of THF. After a stirring of 3 
hours there was added 0.8 ml. (0.04 mole) of deuterium oxide. Some ether 
was added. The organic layer was washed twice with water and dried with 
sodium sulfate. The solvent was removed. The residue was treated with 
petroleum ether (b.p. 60-70°) and methanol to give 1.75 g* (87*5$) of 
deuterated tris(triphenylsi]yl)propadiene, m.p. 187-389°* after re-
crystallization from an ettyl acetate-methanol mixture. The mixed 
melting point of the non-deuterated and the deuterated compounds was not 
depressed. Their infrared spectra were identical, except that a peak at 
13*80a. was missing in the spectrum of the deuterated compound. The 
n.m.r. spectrum showed no signal at 5*75T» indicating that the compound 
was deuterated completely. 
5* Reaction of triphenylsilyllithium with 1.3-bis(triphenylsilyl)propyne 
followed by addition of chlorotriphenylsilane 
A solution of triphenylsilyllithium (0.01 mole) was added slowly 
over a period of 15 minutes to 5*2 g. (0.0093 mole) of 1,3-bis(triphenyl— 
silyl)propyne in 50 ml. of THF. A deep reddish-brown color developed 
®^Deuterium oxide was kindly provided by Dr. R. W. King of Iowa 
State University. 
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almost immediately after this addition. After a stirring of 3.5 hours at 
room temperature there was added 3.5 g. (0.012 mole) of chlorotriphenyl­
silane in 30 ml. of THF. The solution was decolorized almost immediately 
•without evolving any heat. The reaction mixture was hydrolyzed with 
dilute acid after an additional stirring of 3 hours. A -«n amount, 
0.15 g. (2.9$), of hexaphenyldisilane was separated by filtration. The 
organic layer was worked up by the usual procedure and the residue was 
chromatographed on alumina. Elution with petroleum ether (b.p. 60-70°) 
gave 2.30 g. (88.5$) of triphenylsilane, which was identified by its 
infrared spectrum. Elution with carbon tetrachloride gave an oil, which 
upon treatment with petroleum ether (b.p. 60-70°) yielded a total of 
3*85 g* (50*8$) of tris(triphenylsilyl)propadiene, m.p. 187-188.5°, after 
recrystallization from an ethyl acetate-methanol mixture. From the 
mother liquor there was obtained 0.12 g. of a high melting material, 
m.p. Wf-600°(+), part of which was tetrakis(triphenylsilyl)propadiene, 
as indicated by the presence of an absorption band at 5*50/% in its 
infrared spectrum (see Table 5)• 
6. Reaction of phenyl! itMum with 1.3-bis(triphenvlsilvl)propyne 
a. Followed by addition of chlorotriphenylsilane A solution of 
phenyllithium (0.01 mole) was added slowly over a period of 15 minutes to 
5.60 g. (0.01 mole) of 1,3-bis(triphenylsilyl)propyne in 50 ml* of THF 
at room temperature. Immediately a reddish color developed and the 
solution became warm. The reaction mixture was stirred for 3 hours, 
during which time its color became a very dark reddish-brown. Color Test 
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I was, however, negative. A solution of 3.30 g. (0.011 mole) of chloro­
triphenylsilane in 30 ml. of THF was added. The color of the reaction 
mixture changed slowly from dark to light orange. After 2 hours of 
stirring one gram more of chlorotriphenylsilane was added and the 
stirring was continued for another 3 hours. The reaction mixture was 
then worked up by the general procedure and the residue was chro­
matographed on alumina. Elution with petroleum ether (b.p. 60-70°) gave 
0.40 g. (11.9$) of tetraphenylsilane, which was identified by a mixed 
melting point determination with an authentic sample. Further elution 
with carbon tetrachloride gave an oil, which upon treatment with 
petroleum ether (b.p. 60-70°) yielded 3*45 g. (42.4$) of tris(triphenyl-
silyl)propadiene, m.p. 187-389°, after re cry s ta lliza tion from an ethyl 
acetate-methanol mixture. This compound was identified by a mixed 
melting point determination and by a comparison of the infrared spectra» 
The mother liquor was concentrated and there was isolated 1.55 g« (27*7$) 
of the starting material, l,3-bis( triphenylsilyl)propyne. In addition, 
a trace amount of tetrakis ( triphenylsi3yl)propadiene, identified by its 
infrared spectrum, was formed. 
b. Followed bv addition of methyl iodide 
(l) Run 1 (2:1) A solution of phenyllithium (0.01 mole) 
was added rapidly to 2.50 g. (0.0045 mole) of l,3-bis(triphenylsilyl)-
propyne in 50 ml. of THF. The solution immediately became reddish-black 
and evolved some heat. After one hour's stirring there was added 1.80 g. 
(0.0127 mole) of methyl iodide in 10 ml. of THF. The reaction mixture 
was worked up by the general procedure after one hour of stirring. The 
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residue obtained was chromatographed on alumina. Elution with petroleum 
ether (b.p. 60-70°) gave in the first fraction 0.13 g. (8.6$) of tetra­
phenylsilane. Further elution with the same solvent gave in the second 
fraction 0.08 g. (3*3$) of a compound with a melting point of 166-167° 
after re crystallization from petroleum ether (b.p. 60-70°). The infrared 
spectrum of this compound was very similar to that of 2,4—bis(triphenyl­
silyl) -2,3-pentadiene, which was obtained from the reaction of phenyl­
lithium with a mixture of 1,3-bis(triphenylsilyl)-1-butyne and 
1,3-bis(triphenylsilyl)-!,2-butadiene followed by the addition of methyl 
iodide. Further elution with carbon tetrachloride gave an oil, which 
upon treatment with petroleum ether (b.p. 60-70°) gave 0.95 g. of a 
material with a melting point of 131-135°• Recrystallization from an 
ethyl acetate-methanol mixture failed to give a pure product. The 
infrared spectrum showed characteristic bands at 4.65 (strong), 5*25 
(weak), 10.75, 11.32, and 12.80/H. The material may have been a mixture 
of 1,3-bis (triphenylsilyl)-1-butyne and 1,3-bis ( triphenylsilyl) -1,2-
butadiene. From the mother liquor there was obtained an additional 0.35 
g. of the mixture. The total yield of the mixture was 1.30 g. (50.8$). 
(2) Run 2 (1:1) A solution of phenyllithium (0.01 mole) 
was added slowly to 5*1° g» (0.0092 mole) of 1,3-bis(triphenylsilyl)-
propyne in 70 ml. of THF. The reaction mixture was stirred for 20 hours 
at room temperature before 1.80 g. (0.0127 mole) of methyl iodide in 15 
ml. of THF was added. After being stirred for 2 hours, the reaction mix­
ture was worked up by the same procedure as in Run 1. Tetraphenylsilane 
was not isolated. The yield of the mixture was 3*05 g# (58$). The 
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infrared spectrum of the mixture showed characteristic bands (in carbon 
disulfide solution) at 5.22, 7.32, 7.36, 10.30, 10.60 (very weak), 10.98, 
11.85 (weak), and 13.76/*.• The analysis of these bands (see Table 7) 
indicated that the following compounds were present in the mixtures 
1,3-bis(triphenylsilyl)-1-butyne (7.32, 10.30, 10.98); 1,3-bis(triphenyl­
silyl)-! ,2-butadiene (5.22, 7.36, 10.60, 13*76); l,3-bis(triphenylsilyl)-
3-methyl-l-butyne (7*36, 11.84); and possibly the starting material 
(7*32, 13*76). Three recrystal1izations of this mixture gave a material 
with a melting point of 133-135° * It was predominantly 1,3-bis (tri­
phenylsilyl)-1-butyne , the major contaminant being the starting material 
(13*33, 13*76). 1,3-Bis(triphenylsilyl)-l-butyne was obtained from the 
reaction of phenyllithium with 1-triphenylsilyl-l-butyne followed by the 
addition of triphenylsilane, m.p. 135-136.5°» 
7. Reaction of triphenvlsilvlli-thium with 1-triphenylsilyl-1-butyne 
A solution of triphenylsilyllithium (0.03 mole) was added to 7*35 g* 
(0.0235 mole) of 1-triphenylsilyl-l-butyne in 70 ml. of THF. The 
reaction mixture was stirred for 40.5 hours at room temperature. Its 
color remained a dark reddish-brown. The reaction mixture was worked 
up in the usual manner and the black residue obtained was treated with 
petroleum ether (b.p. 6O-7O°). A solid material, 0.80 g., m.p. 190-220°, 
was separated by filtration. It was reciystallized from an ethyl 
acetate-ethanol mixture, 0.60 g., m.p. 197-225°* The mother liquor was 
poured onto an alumina column. Elution with petroleum ether (b.p. 60-
70°) gave in the first fraction 3*35 g* (43.0$) of triphenylsilane, 
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which was identified try its infrared spectrum. Further elution with the 
same solvent gave a partially solidified oil in several fractions from 
which the following compounds were isolated: tetraphenylsilane, 0.35 g* 
(4.4#), m.p. 230-233° (mixed m.p.); l^triphenylsilyl-l-butyne, 0.20 g. 
(2.7# recovery); a compound obtained from the reaction of triphenyl­
silyllithium with 1-bromo-l-butene, 0.15 g., m.p. 221-223°; and a com­
pound, possibly l,2-bis(triphenylsilyl)-l-butene, 0.20 g. (2$), m.p. 
134-137° » whose infrared spectrum showed a moderately strong absorption 
band at 6.25/tC, suggesting the presence of a double bond. Elution with 
carbon tetrachloride gave 3*90 g. of an oil from which there was isolated 
0.15 g. (1.8#) of crude 1,3-bis(triphenylsilyl)-1-butyne, m.p. 128-133°» 
which was identified by a comparison of infrared spectra. 
8. Reaction of phenyllithium with 1-triphenvlsilyl-l-butyne 
a. Followed by addition of triphenylsilane An ethereal solution 
of phenyllithium (0.034 mole) was added slowly to 9*35 g» (0.030 mole) of 
1-triphenylsilyl-l-butyne in 100 ml. of THF. The reaction mixture was 
stirred for 20 hours at room temperature before 9*40 g. (0.036 mole) of 
triphenylsilane in 30 ml. of THF was added. After being stirred for 
another 20 hours, the reaction mixture was hydro lyzed with dilute acid. 
An insoluble material, 3*70 g., was separated by filtration. It was 
identified as tetraphenylsilane, m.p. 231-233*5° (mixed m.p.). The 
organic layer was worked up by the general procedure and the residue was 
treated with petroleum ether (b.p. 60-70°). The precipitate was filtered 
off. It was identified as tetraphenylsilane, 1.35 g* The mother liquor 
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was poured onto an alumina column. Elution with petroleum ether (b.p. 
60-70°) gave 7*65 g. (81.4# recovery) of triphenylsilane, identified by-
its infrared spectrum, and 0.40 g. of tetraphenylsilane. The combined 
yield of tetraphenylsilane was 5*45 g. (4-7.6# based on phenyllithium). 
In addition, there was isolated 0.20 g. (l.3$) of crude starting material. 
Elution with carbon tetrachloride gave an oil in two fractions, both 
of which were treated separately with a mixture of petroleum ether (b.p. 
60-70°) and methanol. The first fraction gave 1.45 g. (11.7#) of a 
material with a melting range of 128 «5-136°. The infrared spectrum 
showed characteristic absorption bands at 4.64, 5*23, 7.35» 10.30» 10.68, 
10.99» and 13.79/6» This material was possibly a mixture of 1,3-bis(tri-
phenylsilyl)-l-.butyrie and 1,3-bis(triphenylsilyl)-1,2-butadiene. (For a 
comparison of infrared spectra see Table 7») The second fraction yielded 
0.55 g» (3.2#) of what was possibly 1,3-bis(triphenylsilyl)-1-butyne, 
m.p. 135-I36.50. The infrared spectrum showed characteristic bands at 
4.64 (-0=0-), 10.30, and 10.99/*. 
Anal. Calcd. for C^H^^Si^: C, 84.16; H, 6.00; Si, 9.84. Found: 
C, 84.44, 84.24; H, 5.86, 5.76; Si, 9.67, 9.64. 
b. Followed by arHi -bî nn of methyl iodide An ethereal solution 
of phenyllithium (0.015 mole) was added to 3.15 g« (0.01 mole) of 
1-triphenylsilyl-l-butyne in 50 ml. of THF. The reaction mixture was 
stirred for 19 hours before 2.25 g« (0.016 mole) of methyl iodide in 30 
ml. of ether was added. The reaction mixture went from light brown to 
colorless with the evolution of some heat. It was hydro lyzed with dilute 
acid after 1.75 hours of stirring. Tetraphenylsilane, 1.15 g.» was 
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separated by filtration. The organic layer was worked up in the usual 
manner leaving an oily residue, which was chromatographed on alumina. 
Elution with petroleum ether (b.p. 60-70°) gave an oil which was treated 
with methanol. The insoluble material was filtered off and identified 
as tetraphenylsilane, 0.25 g«, m.p. 231-234° (mixed m.p.). The combined 
yield of tetraphenylsilane was 1.40 g. (41.6$ based on 1-triphenylsilyl-
l-butyne). From the mother liquor there was obtained 0.10 g. (3«1$) of 
what was possibly l^triphenylsilyl-3-metbyl-l-butyne, m.p. 79-81°. The 
infrared spectrum showed characteristic bands at 4.60 (-0=0-), 7*65» 
10.38, and 12.11yW. (see Table 6). 
9. Reaction of phenyl 1 i +.M -um with a mixture of 1.3-bis ( trinhemrlsilvl)-
1-butvne and 1.3-bis(triphenylsilyl)-!.2-butadiene. followed tav 
addition of methyl iodide 
The starting mixture was obtained from two sources: (l) from the 
reaction of phenyllithium with 1,3-bis(triphenylsilyl) propyne followed 
by the addition of methyl iodide; (2) from the reaction of phenyZLlithium 
with l-tripherçrlsilyl-1-butyne followed by the addition of triphenyl­
silane . 
An ethereal solution of phenyllithium (0.01 mole) was added to 3*15 
g. (0.0055 mole) of a mixture of 1,3-bis(tripherylsilyl)-l-butyne and 
1,3-bis(triphenylsilyl)-1,2-butadiene in 60 ml. of THF. The reaction 
mixture was stirred for 3 hours before 1.8 g. (0.0127 mole) of methyl 
iodide in 15 ml. of ether was added. The reaction mixture went from 
orange-brown to colorless upon the addition of methyl iodide. After 2 
hours of stirring the reaction mixture was worked up by the general 
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procedure, followed by chromatography on alumina. Elution with petroleum 
ether (b.p. 60-70°) gave 0.10 g. of tetraphenylsilane, m.p. 229-232° 
(mixed m.p.). Elution with carbon tetrachloride gave an oil which was 
treated with petroleum ether (b.p. 60-70°) to give 1.90 g. of a solid, 
m.p. 140-162°. Recrystal1ination from a mixture of ethyl acetate and 
methanol yielded 1.15 g« (35.8$) of crude 2,4-bis(triphenylsilyl)-2,3-
pentadiene, m.p. 165-170°. Another re crystallization from the same 
solvent mixture produced 0.90 g. (28.0$) and raised the melting point to 
174-175°. (See Table 5 for the infrared spectrum.) 
Anal. Calcd. for O^H^Si^: C, 84.19; H, 6.20; Si, 9.61. Found: 
C, 84.51, 84.31; H, 6.00, 5.94; Si, 9.64, 9.64. From the filtrate and 
from the original mother liquor there was obtained a material, 1.60 g. 
(50$), which melted in the range of 135-145°. An attempt to purify by 
recrystallization failed. The infrared spectrum of this material showed 
characteristic bands at 4.6l, 4.68, 5.22, 7.36, 10.10 (?), 10.34 (very-
weak), 11.00 (broad and very weak), and 11.84/z. Analysis of these bands 
(see Table 7) indicated that this material was a mixture of l,3-bis(tri-
phenylsilyl)-1-butyne (trace, 4.61 ? , 10.34, 11.00), 2,4-bis(triphenyl­
silyl )-2,3-pentadiene (5.22, 7*37, 10.10, 11.03), and possibly 
1,3-bis(triphenylsilyl)-3-methyl-l^-butyne (4.68, 7*36, 11.84). 
10. Reaction of trinVi^nylsilylln thi.um with a llyl triphenylsilane 
A solution of triphenylsilyl lithium (0.02 mole) was added to 6.0 g. 
(0.02 mole) of allyltriphenylsilane in 30 ml. of THF. After being 
stirred for 22 hours at room temperature, the reaction mixture was worked 
up by the general procedure and the residue obtained was chromatographed 
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on alumina. Elation with petroleum ether (b.p. 60-70°) gave in the first 
fraction 1.50 g. (2956) of triphenylsilane, which was identified by its 
infrared spectrum. Further elation with the same solvent gave in the 
second fraction 0.55 £• (9.2$) of allyltripharylsllane, the starting 
material. Following elation with carbon tetrachloride there was obtained 
4.45 g. (40.056) of l,3-bis(txiphenylsilyl)propene, aup. 158-159*5°» 
after recrystallization from petroleum ether (b.p. 60-70°) • This cont-
pound was identical with a dehydration product of 1,3-bis( triphenyl-
silyl)propan-2-ol. It was also identical with a product obtained from 
a reaction of triphenylsilyllithium with 1,3-dichloropropene in a 2:1 
ratio. 
E. Reactions of Tripheiyrlsilyllithium 
with Polyhaloethylenes and 
Belated Reactions 
1. Reaction of triphenylsilyllithium with cis-1,2-dichloroetbylene 
A solution of triphenylsilyllithium (0.08 mole) was added dropwise 
over a period of 45 minutes to 2.42 g. (0.025 mole) of cls-1,2-dichloro-
ethylene in 100 ml. of ether at room temperature. Color Test I was 
negative after the addition was completed. The reaction mixture was 
stirred for one hour before it was fydrolyzed with dilute acid. Hexa-
phenyldisilane, 9*60 g. (46.496), was separated by filtration. The 
organic layer was dried with sodium sulfate. The solvent was removed 
and the residue was chromatographed on alumina. Elation with petroleum 
ether (b.p. 60-70°) gave 7.10 g. (34.256) of triphenylsilane, which was 
identified ty its infrared spectrum. Further elation with carbon 
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tetrachloride gave 0.80 g. of a material with a melting range of 182-
194°. Its infrared spectrum was identical with that of an unidentified 
compound obtained from the reaction of triphergrlsilyllithium with carbon 
tetrabromide. 
2. Reaction of vith tidchloroetharlene 
a. 1:1 ratio A solution of triphenylsilyllithium (0.0$ mole) 
was added dropwise over a period of 2 hours to 6.56 g. (0.05 mole) of 
trlchloroethylene in 100 ml. of THF. After being stirred for an addi­
tional 3 hours, the reaction mixture was hydrolyzed with dilute acid. 
Hexaphenyldisilane, 7.60 g. (58.756), was separated by filtration. The 
organic layer was worked up in the usual manner and the residue was 
chromatographed on alumina. ELution with petroleum ether (b.p. 60-70°) 
gave a mixture of triphenylsilane and chlorotriphenylsilylacetylene. Two 
products were separated by treating the mixture with ethanol. TriphenyL-
silane was obtained in a yield, of 0.80 g. (6*2$6) and identified fcy its 
infrared spectrum. Chlorotripherçylsilylacetylene was obtained in a yield 
of 0.80 g. (5.056) and identified by a mixed melting point determination 
with an authentic sample prepared from chloroetbynyllithium and chloro-
triphenylsilane . 
Further elation with other solvents did not yield any other com­
pounds in a pure state. 
b. 2:1 ratio A solution of triphenylsilyllithium (0.08 mole) 
was added dropwise over a period of two hours and forty minutes to 5 «25 
g. (0.04 mole) of trichloroettylene in 100 ml. of ether. The color of 
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the reaction mixture changed from orange to dark brown as the addition 
proceeded. After stirring for an additional 1*5 hours the reaction mix­
ture was worked up by the same procedure as in the experiment above. The 
following compounds were isolated: hexaphenyldisilane, 12.40 g. (59.8$) ; 
triphenylsilane, 1.05 g* (10.0$) ; chlorotriphenylsilylacetylene, 1.00 g. 
(7.8$) ; and bis(triphenylsilyl)acetylene, 2.40 g. (11.056), m.p. 155-157° 
(mixed m.p.). 
In another run a temperature of -60° was employed. Triphenylsilane 
was not isolated. The following compounds were obtained: hexaphenyl­
disilane, 69.9#; chlorotriphenylsilylacetylene, 8.9$; and bis(tripheryiL-
silyl)acetylene, 7.4(6. 
In a run using THF alone at room temperature the products were 
hexaphenyldisilane, 61.5$; triphenylsilane, 7.7$; and chlorotriphenyL-
silylacetylene, 6.7$. Bis(triphenylfilyl)acetylene was not isolated. 
3. Preparation of bis(triphenvlsilvl)acetvlene 
Acetone-free acetylene was bubbled through 130 ml. of THF in a 
4-necked flask for 10 minutes. Subsequently there was slowly added over 
a period of one hour one-tenth mole of phenyl lithium prepared from bromo-
benzene and lithium in 100 ml. of ether, acetylene being passed through 
the solution continuously. After an additional hour of stirring, there 
was added over a 20 minute period 29.5 g. (O.lO mole) of chloi»triphenyl­
silane in 100 ml. of THF, and the reaction mixture was stirred for 
another two hours. A work-up of the reaction mixture in the usual manner 
gave a solid residue which was chroma tographed on alumina. Elation with 
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petroleum ether (b.p. 60-70°) gave 5*05 g» (17.8#) of triphenylsilyl-
acetylene, b.p. l46-l49°/0.05 ran., n^® 1.6180. The Infrared spectrum of 
this compound showed a characteristic ettyiyl hydrogen absorption band at 
3.07yU and a triple bond absorption band at 4.91/*. Further elation Kith 
carbon tetrachloride gave 11.30 g. (41*6$) of bis( triphenylsilyl)-
acetylene, m.p. 156-157°» after recrystallization from petroleum ether 
(b.p. 60-70°). The infrared spectrum of this compound did not show any 
triple bond absorption band, because of the symmetry of the molecule. 
4. Preparation of chlorotrj pVintyrl *4 l.vlacetvlene 
a. From trichloroethy lane A solution of phenyl 1 ithium (0.06 
mole) was added over a period of one hour to a solution of 3*94 g. (0.03 
mole) of trichloroetbylene in 80 ml. of ether at -60°. After the addi­
tion was completed, the reaction mixture was allowed to warm to room 
temperature, whereupon there was added 9*3° g. (0.031 mole) of chloro-
triphenylsilane in 70 ml. of ether. The color of the reaction mixture 
changed from white to black. After an hour's stirring the reaction 
mixture was worked up in the usual manner, leaving a solid residue which 
was chroma tographed on alumina. Elation with petroleum ether (b.p. 60-
70°) gave 6.80 g. (71.0#) of crude chlorotriphenylsilylacetylene. This 
compound was recrystallized from ethanol to give 5*70 g. (59.6#) of the 
pure product, m.p. 101-102°. 
b. From cis-1,2-dichloroethylene 
(l) Run 1 (in ether) A solution of phenyllithium (0.06 
mole) was added dropwise over a period of 18 minutes to 2.91 g* 
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(0.03 mole) of cis-1.2-dichloroethylene in 100 ml. of ether at -60°. 
After the addition was completed, the reaction mixture was allowed to 
warm to room temperature. When it reached room temperature, it became 
cloudy with the formation of some precipitate. A total of nine grams 
(0.03 mole) of chlorotriphergrlsilane in 50 ml. of ether was added. The 
reaction mixture was stirred for another 5 hours. It was then worked up 
in the usual manner. The solid residue was chroma to graphed on alumina. 
Elution with petroleum ether (b.p. 60-70°) gave 8.15 g. (85.1$) of crude 
chlorotriphenylsilylacetylene. This compound was recrystallized from 
ethanol to give 7.20 g. (75*3#) of the pure product, m.p. 101-103°. 
(2) Run 2 (in a mixture of ether and the1) An ethereal 
solution of phenyllithium (0.06 mole) was added dropwise over a period 
of 30 minutes to 2.91 g. (0.03 mole) of cis-1.2-dichloroethylene in 100 
ml. of THF at -60°. After the addition was completed, the reaction mix­
ture was allowed to warn to room temperature. It became black as it 
reached room temperature. After a total stirring of 3 hours there was 
added 9.0 g. (0.03 mole) of chlorotripheqylsilane in 70 ml. of ether. 
The reaction mixture was hydro lyzed with dilute acid after stirring for 
another 1.5 hours. A trace amount of black solid was isolated by fil­
tration. The organic layer was worked up by the same procedure as in 
Run 1 to give 7.70 g. (80.5#) of crude chlorotriphenylsilylacetylene. 
The pure yield was 7.07 g. (74.0#). 
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5» Preparation of bromotriphenvlsilvlacetvlene 
a. From 
(1) Ron 1 (in ether at -60°) An ethereal solution of 
pheryllithium (.0,06 mole) was added dropwise over a period of one-half 
hour to 8.50 g. (0.02 mole) of pentabromoethane in 60 ml. of ether at 
-60°. The reaction mixture was allowed to warm to room temperature • 
After two hours of stirring there was added 6.0 g. (0.02 mole) of 
chlorotriphenylsilane in 50 ml. of ether. The reaction mixture was 
worked up in the usual manner after another hour and twenty-four minutes 
of stirring. The residue was chroma to graphed on alumina. Elation with 
petroleum ether (b.p. 60-70°) gave 0.76 g. (10.5/6) of bromotripheqyl-
silylacetylene, m.p. 111-112.5° after reeiystallization from ethanol. 
The infrared spectrum showed a sharp absorption band at 5*70/a. such as 
is characteristic of a triple bond. 
Anal. Calcd. for ^QH-^SiBr: Si, 7*73• Found: Si, 7.69» 7»6l. 
Elution with carbon tetrachloride gave 0.35 g* (3*2#) of bis(triphenyl-
silyl) acetylene, which was identified ty a mixed melting point determi­
nation with an authentic sample. 
(2) Run 2 (jr> a wriTi-ture of ether and THF at -60° room 
temperature) An ethereal solution of phenyllithium (0.09 mole) was 
added dropwise to 12.75 g* (O.03 mole) of pentabroooethane in 70 ml. of 
THF at -60°. After the addition was completed, the reaction mixture was 
allowed to warm to room temperature. Within 20 minutes the reaction 
mixture turned from clear to black. The stirring was continued for 2.5 
hours. Chlorotriphenylsilane (9*0 g., 0.03 mole) in 30 ml. of THF was 
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then added. The reaction mixture was fcydrolyzed with dilute acid after 
another 1.5 hours of stirring. A black solid was separated by filtra­
tion. When dry, it was a powdery material and appeared to be carbon. 
The yield was 1.10 g. The organic layer was worked up by the same pro­
cedure as in Ron 1 to give a trace amount of bromotriphenylsilyl-
acetylene. 
(3) R»n 1 fin a nH-rture of ether and THF at -60°) An 
ethereal solution of phenyllithium (0.06 mole) was added dropwise over a 
period of half an hour to 8.50 g. (0.02 mole) of pentabromoethane in 80 
ml. of THF at -60°. Color Test 1 was negative shortly after the comple­
tion of this addition. The stirring was continued for 30 minutes at 
-60° before 6.0 g. (0.02 mole) of chlorotriphenylsilane in 30 ml. of 
THF was added. The reaction mixture was stirred at -60° for a while and 
then it was allowed to warm to room temperature. It turned dark, but 
only a trace amount of black material was obtained. After 3 hours of 
stirring the reaction mixture was worked up by the same procedure as in 
Run 1 to give 1.95 g. (26.8#) of pure bromotriphenylsilylacetylene, m.p. 
111.5-113.5°. Bis(triphenylsilyl)acetylene was not isolated. 
b. From tetrabromoethane 
(l) Run 1 (in ether) An ethereal solution of phenyllithium 
(0.06 mole) was added dropwise over a period of one-half hour to 6.92 g. 
(0.02 mole) of tetrabromoethane in 100 ml. of ether at -60°. The re­
action mixture was allowed to warn to room temperature. Its color was 
an opaque light yellow and Color Test 1 was negative. After a stirring 
of 3 hours there was added 6.0 g. (0.02 mole) of chlorotriphenylsilane 
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in 50 ml* of THF. The reaction mixture was worked up in the usual manner 
after another 18 hours of stirring. The residue was chroma to graphed on 
alumina. Elution with petroleum ether (b.p. 60-70°) gave 0.35 g» (6.2#) 
of triphenylsilylacetylene, which was identified by its infrared spectrum. 
Elution with carbon tetrachloride gave 4.20 g. (38.8#) of bis(triphenyl­
silyl) acetylene, m.p. 155-156° (mixed m.p.). 
(2) Run 2 (in a mixture of ether and THF) An ethereal 
solution of phenyllithium (0.09 mole) was added dropwise over a period 
of half an hour to 10.4 g. (0.03 mole) of tetrabromoethane in 100 ml. of 
THF at -60°. The reaction mixture was allowed to warm to room tempera­
ture. After a stirring of 3«5 hours there was added 9.0 g. (0.03 mole) 
of chlorotriphenylsilane in 30 ml. of THF. The appearance of the re­
action mixture changed from cloudy to clear upon the addition of 
chlorotriphenylsilane. After being stirred for another 1.5 hours, the 
reaction mixture was worked up by the same procedure as in Run 1 to give 
3.85 g. (35.4#) of bromotriphenylsilylacetylene, m.p. 109.5-110.5° 
(mixed m.p.); 0.75 g. (8.8#) of triphenylsilylacetylene; and 0.90 g. 
(5.5#) of bis(triphenylailyl)acetylene, m.p. 154-156° (mixed m.p.). 
6. Reaction of trirhenvlsilyi14 +Mwith n-mnhenvlsilylacetvlene 
A solution of triphenylsilyl]i thium (0.02 mole) was added dropwise 
over a period of one hour to 5.55 g. (0.0174 mole) of chlorotriphenyl­
silylacetylene in 60 ml. of ether. The reaction mixture became slightly 
warm at this rate of addition, and an orange color developed. Color Test 
I was weakly positive. After a stirring of 3.5 hours the reaction 
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mixture was fcydrolyzed with dilute acid. Hexaphenyldisilane, 2.05 g. 
(22.7#), was separated ty filtration. The organic layer was dried with 
sodium sulfate. The solvent was removed and the residue was chro­
ma to graphed on alumina. Elution with petroleum ether (b.p. 60-70°) gave 
in the first fraction 0.85 g* of a mixture of triphenylsilane and 
chlorotriphenylsilylacetylene, as shown ty the infrared spectrum. Re-
crystallization of this partially solidified mixture from ethanol gave 
0.30 g. (6.0#) of the pure starting material, chlorotriphenylsilyl­
acetylene, m.p. 100-102° (mixed m.p.). Further elution with the same 
solvent gave 0.80 g. (15.8#) of tripherylsilylacetylene, which was 
identified ty its infrared spectrum. 
Elution with carbon tetrachloride gave a solid material which was 
crystallized from petroleum ether (b.p. 60-70°) to give 4.58 g. (48.5#) 
of bis(triphenylsilyl)acetylene, which was identified ty a mixed melting 
point determination with a sample prepared from dilithium acetylide and 
chlorotriphenylsilane, and ty a comparison of infrared spectra. 
7. Reaction of trinhenvlsilyi 1 ithfw i t h  b r o m o t r i p h e n v l s i l y l a c e t v l e n e  
A solution of triphenylsilyllithium (0.015 mole) was added dropwise 
over a period of half an hour to 4.95 g. (O.OI36 mole) of bromotri-
phenylsilylacetylene in 60 ml. of ether at room temperature. After one 
hour* s stirring the reaction mixture was worked up ty the same procedure 
as in the reaction with chlorotriphenylsilylacetylene above. The 
following compounds were isolated: hexaphenyldisilane, 1.30 g. (18.4#) ; 
triphenylsilane, 0.05 g. (1.3#); the starting material, 0.45 g* (9.1#); 
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triphenylsilylacetylene, 0.95 g* (24.656) ; and bis(triphenylsi]yl)-
acetylene, 3.90 g. (52.996). 
8. Reaction of triphenylsllvii4i™ ulth bis(triphenvlmlivl^acetylene 
A solution of tripherylsiHyllithium (0.02 mole) was added dropwise 
over a period of 15 minutes to 10.85 g. (0.02 mole) of bis(triphenyl*. 
silyl)acetylane in 80 ml. of THF. During this addition the formation 
of a precipitate was observed. The reaction mixture was stirred at room 
temperature for 5 hours, at which time Color Test I was faintly positive. 
The mixture was worked up ty the same procedure as in the reaction with 
chlorotriphenylsilylacetylene. The following compounds were isolated: 
hexaphenyldisilane, 9.65 g. (93.1)6) ; triphenylsilane, 0.15 g* (2.9)6); 
and tripherylsilylacetylene, 4.95 g. (87.156). 
9. Reaction of DhenyTH+M™, with chlorotriphenylsilylacetylene 
An ethereal solution of phenyllithium (0.015 mole) was added drop-
wise over a period of 15 minutes to 4.10 g. (0.013 mole) of chlorotri­
phenylsilylacetylene in 50 ml. of THF. After being stirred for 3*5 
hours, the reaction mixture was bydrolyzed with dilute acid. The in­
soluble material was filtered off and washed with ether several times. 
It was identified as tètraphenylsilane, m.p. 233-235° (mixed m.p.); the 
yield was 0.65 g« The organic layer was worked up in the usual manner 
and the residue was chroma to graphed on alumina. Elation with petroleum 
ether (b.p. 60-70°) gave 0.57 g. more of tetraphenylsilane. Further 
elution with carbon tetrachloride gave 0.36 g. of the same compound. 
The combined yield of te trapheny lsilane was 1.58 g. (36.1$). The oily 
99 
residue remaining after the separation c-f tetrapherylsilane failed to 
yield arçr further compounds. 
10. Reaction of phenyTHtMmn with bis( triphenylsilylacetylene 
An ethereal solution of pherylllthium (0.01 mole) was added dropwise 
to 5»30 g. (0.0098 mole) of bis(triphenylsi]yl)acetylene in 50 ml. of 
THF. Almost immediately after the addition of all the phenyllithium 
there appeared a white precipitate and some slight beat was evolved. 
After being stirred for 2 hours, the reaction mixture was worked up by 
the same procedure as in the reaction with chlorotriphenylsilylacetylene. 
The following compounds were isolated: tetraphenylsilane, 3.30 g. 
(9856); triphenylsilylacetylene, 2.10 g. (75*5%) : and the starting 
material, 0.20 g. (3.856). 
He Reaction af wwhVrp-T 14 iqn with ehl omtrlphenylsl lylaefttvlene 
An ethereal solution of metlyrUithium (0.02 mole) was added drop-
wise over a period of 45 minutes to 5*75 g» (0.018 mole) of chlorotri­
phenylsilylacetylene in 70 ml. of THF. Color Test I was positive. 
After being stirred for 4 hours, the reaction mixture was worked up in 
the usual manner and the residue was chroma tographed on alumina. Elution 
with petroleum ether (b.p. 60-70°) gave in the first fraction 2.90 g. 
(54.056) of 1-tripherylsilylpropyne, which was identified by a mixed 
melting point determination with an authentic sample. Further elution 
with the same solvent gave in the second fraction 1.00 g. (19.6#) of 
triphenylsilylacetylene, which was identified by its infrared spectrum. 
Elution with carbon tetrachloride gave 0.28 g. (5»7f>) of 
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bis(triphenylsilylacetylene, m.p. 154-156° (mixed m.p.). 
12. Reaction of phemrlmagnesitnn bromf Ha trf-hh chlorotriphenvl-
silvlacetarlene 
An ethereal solution of phery"!magnesium bromide (0.02 mole) was 
added dropwise over a period of 10 minutes to 6.00 g. (0.0188 mole) of 
chlorotriphenylsilylacetylene in 50 ml. of THF. The reaction mixture 
was stirred for 18 hours before it was worked up in the usual manner. 
The residue was chroma tographed on alumina. Elution with petroleum 
ether (b.p. 60-70°) gave in the first fraction a mixture of biphenyl 
and chlorotrlphenylsilyl acetylene. Crystallization from ethanol gave 
2.30 g. (38.3#) of the starting material, m.p. 100-102° (mixed m.p.). 
From the mother liquor there were obtained 0.15 g. of biphenyl, m.p. 
69-71*5°» and 0*75 g. of the mixture of two compounds above, m.p. 50-90°. 
Further elution with the same solvent gave in the second fraction 2*10 
g. (39.4#) of triphenylsilylacetylene. No other product was isolated. 
13» Reaction of pherwlmaenesium bromide with bis(triphenylsilvl)-
acetvlene 
An ethereal solution of phenylmagnesium bromide (0.02 mole) was 
added dropwise to 10.00 g. (0.0184 mole) of bis(triphenylsilylacetylene 
in 70 ml. of THF. The reaction mixture was stirred for 18 hours. It 
was worked up by the same procedure as in the reaction with chlorotri­
phenylsilylacetylene above. The starting material, bis (triphenylsilyl­
acetylene, was recovered in a yield of 8.78 g. (87.8#). 
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14. Reaction of metinrlmagnesium Iodide with chlorotrinhenvlsilvl-
acetylene 
An ethereal solution of methylmagnesium iodide (0.04 mole) was 
added dropwise over a period of one-half hour to 10.0 g. (0.0314 mole) 
of chlorotripherylsilylacetylene in 50 ml. of THF. The reaction mixture 
became white from the formation of some precipitate and was slightly 
warn. Color Test I was positive at the end of the addition. It remained 
positive after 5 hours. The reaction mixture was worked up in the usual 
manner, followed ty chromatography on alumina. Elution with petroleum 
ether (b.p. 60-70°) gave in the first fraction 5*35 g# (53*5# recovery) 
of chlorotriphenylsilylacetylene. Further elution with the same solvent 
gave in the second fraction 0.17 g* (1.8#) of 1-triphenylsilylpropyne, 
which was identified toy a mixed melting point determination with an 
authentic sample. Elution was continued with petroleum ether (b.p. 
60-70°) and then with carbon tetrachloride. Triphenylsilylacetylene, 
3«03 g. (34.O#), was the final product obtained. 
15. Preparation of triphenvlsilvlethgwllithlum 
An ethereal solution of phenyllithium (0.02 mole) was added to 
5.55 g> (0.0195 mole) of triphenylsilylacetylene in 50 ml. of THF. The 
rate of addition was such that room temperature was maintained. The 
solution was an opaque pale yellow. It was stirred at room temperature 
for 3 hours before use. 
Derivatization with chl"^"^ pheirylsllane : A solution of trlpheryl-
silyletbynyllithium (0.0049 mole) prepared as above was added to 1.50 g. 
(0.005 mole) of chlorotriphenylsilane in 30 ml. of THF. The reaction 
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mixture vas stirred for one hour before it was worked up. The solid 
residue obtained was chromatographed on alumina. Elution with petroleum 
ether (b.p. 60-70°) gave only a trace of material. Further elution with 
carbon tetrachloride gave 2.20 g. (83#) of crude product, bis(triphenyL-
silyl)acetylene. Recrystallization from petroleum ether (b.p. 60-70°) 
gave 1.85 g. (69*6#) of pure product. It was identified by a mixed 
melting point determination with an authentic sample. 
16. Reaction of triphenylsilylethroylT4 inn with triphenvl-
A solution of tripberylailylathynyllithium (0.0063 mole) was added 
dropwise to 1*60 g. (0.0056 mole) of triphenylsilylacetylene in 3° ml. 
of THF. The reaction mixture was stirred for 19 hours. It remained as 
a colorless, clear solution throughout. A work-up by the usual proce­
dure gave a solid residue which was chromatographed on alumina. Elution 
with petroleum ether (b.p. 60-70°) gave 1.85 g. (54.7# based on the 
total obtainable amount) of triphenylsilylacetylene, which was identi­
fied by its infrared spectrum. Further elation with carbon tetrachloride 
gave 1.0 g. (33.O# based on triphenylsilylacetylene) of crude bis(trL-
phenylsilyl)acetylene, which was reciystallized from an ethyl acetate-
methanol mixture to give 0.67 g* (22.0#) of pure compound, m.p. 155-157° 
(mixed m.p.). 
17. Reaction of trjohenvlsilylethyixyTHtMrmi with ch? p h e n y l -
sllylacetvlene 
A solution of triphenylsilyethynyllithium (0.015 mole) was added 
dropwise to 4.80 g. (0.015 mole) of chlorotriphenylsilylacetylene in 
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50 ni* of THF* The reaction mixture was stirred at room temperature for 
17*5 hours, at which tine it became black* It was hydrolyzed with dilate 
acid* A small amount of black solid was removed by filtration* The 
organic layer was worked up ty the same procedure as in the reaction 
with triphenylsilylacetylene above. The following compounds were 
isolated: chlorotriphenylsilylacetylene, 1.18 g* (24.6# recovery) î 
triphenylsilylacetylene, 1*10 g* (25*8#); and bis(tripheqyIsilyl)-
acetylene, 4.43 g* (54.5#)• 
18. Reaction of trinhamristipiathynvllithium with bromotriphenyl­
silylacetylene 
A solution of triphenylsilylethynyllithium (0.0095 mole) was added 
dropwise to 3*30 g. (0.0091 mole) of bromo triphenylsilylacetylene in 30 
ml. of THF. The color of the reaction mixture gradually changed from 
light yellow to a dark reddish-brown over the 18 hour period of stirring. 
The reaction mixture was worked up by the same procedure as in the re­
action with triphenylsilylacetylene. The following compounds were 
obtained: bromo triphenylsilylacetylene, 0.70 g. (21.2# recovery) ; 
triphenylsilylacetylene, 0.60 g. (22.2#); and bis(triphenylsilyl)-
acetylene, 3.52 g. (?1*4#)* 
19. Reaction of trlphenylsilvlethynyli 1 +.v^nm with methyl iodide 
A solution of tripherylsilylethynyllithium (0.01 mole) was added 
dropwise over a period of half an hour to 2*84 g. (0.02 mole) of methyl 
iodide in 30 ml. of THF. Color Test I was negative after one hour of 
stirring. Work-up by the general procedure gave a solid which was 
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chromatographed on alumina. Elution with petroleum ether (b.p. 60-70°) 
gave 2.32 g. (77e936) of l^trlphenylsilylpropyne, m.p. 115-117°. after 
recrystallization from methanol. This compound was identified by a 
mixed melting point determination with an authentic sample. Further 
elution with carbon tetrachloride gave 0.20 g. (7.4#) of bis(triphesyl* 
silyl)acatylene. 
20. Reaction of lithium acetvlide with triphenylsilane 
A stream of acetylene was passed into 130 ml. of THF for 10 minutes. 
An ethereal solution of phenyllithium (0.10 mole) was then added, 
acetylene being passed through the solution continuously. After an 
hour's stirring there was added 26.0 g. (0.10 mole) of triphenylsilane 
in 100 ml. of THF. There was no observable reaction. The reaction 
mixture was worked up by the general procedure after a stirring of 2.5 
hours. The oily residue was chromatographed on alumina. Triphenyl­
silane, 23.45 g. (90.3# recovery), was eluted with petroleum ether (b.p. 
60-70°) . No other product was isolated from the reaction mixture. 
21. Reaction of protfl"flyT1 < +-hi tra with triphenylsilane 
A solution of 4.65 g. (0.04 mole) of 1,2-dichloropropene in 100 ml. 
of THF was added dropwise to 2.4 g. (0.34 mole) of finely cut lithium 
wire. The reaction mixture was cooled in a water bath. After one 
hour1 s stirring the milky solution (Color Test I being faintly positive) 
was transferred to another flask after a filtration through glass wool. 
Triphenylsilane, 12.80 g. (0.04 mole), in 100 ml. of ether was added. 
Color Test I appeared to be negative. After a stirring of 4.5 hours 
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the solution was divided into equal parts. One-half was hydro lyzed with 
dilute acid. A work-up gave 5*0 g. of triphenylsilane and 0.16 g. 
(2.7)6) of l^trlphenylsilylpropyne, m.p. 115-116.5°• To the other half 
there was added 3.0 g. (0.01 mole) of chlorotriphenylsilane in ether and 
the reaction mixture was worked up after 1*5 hours of stirring. Tri­
phenylsilane was recovered in a yield of 5*10 g. and l-triphenylsiHyl-
propyne was isolated in a yield of 1.40 g. (23.6#). 
22. Preparation of anhydrous inorgar.^ «ai-fc» 
Inorganic salt was heated at 100*150° in an atmosphere of diy 
hydrogen chloride gas until a constant weight had been attained. 
Hydrogen chloride was replaced ty nitrogen and the system was evacuated 
for at least half an hour In the presence of potassium hydroxide and 
concentrated sulfuric acid. 
Commercially available cobaltous chloride hexahydrate and anhydrous 
cupric chloride were dried in this manner before use. It took several 
hours for a gram of salt to become completely dehydrated. 
23* Preparation of triphenvlsilvlethymamagneaium chloride from 
t»h1 nrotpl phenyls!lylacetvlene and magnesium THF 
Six grams (0.0188 mole) of chlorotriphenylsilylacetylene was dis­
solved in 25 ml* of THF. Five milliliters of this solution was added to 
0.60 g* (0.025 mole) of magnesium turnings with a pinch of iodine* The 
mixture was stirred and heated to around 40°. Within a few minutes the 
reaction started, as evidenced ty the disappearance of the iodine color. 
The rest of the solution was added dropwise and the stirring was continued 
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about one hour* The solution vas diluted ty adding an equivolume of 
ether* Acid titration showed the yield to be 96.8#, while acid 
hydrolysis gave 88.0# of triphenylsilylacetylene. 
24. Coupling reaction of trlphenylsllyletaroylaagnesium chloride in the 
presence of anhydrous cobpf+yma W\ ^romobenzene 
A solution of triphenylsilylethynylaagnesium chloride (0.019 mole) 
was added to 3.1 g. (0.02 mole) of bromobenzene and 0.65 g. (0.005 mole) 
of anhydrous cobaltous chloride in 20 ml. of ether. The reaction mixture 
was refluxed for 2 hours. The resulting black solution was worked up ty 
the usual procedure, followed by chromatography on alumina* Elution with 
petroleum ether (b.p. 60-?0P) gave 0*35 g. (6*5#) of triphenylsilyl­
acetylene, which was identified by its infrared spectrum. Elution with 
carbon tetrachloride gave a large amount of a dark reddish oil from 
which 0*29 g. (5*5/0 of crude bis(triphenylsilyl)butadiyne was isolated. 
This compound was also identified by its infrared spectrum. 
25. Coupling reaction of triphenarl^ilylethynylmagnesita chloride in the 
presence of anhydrous cobaltous chloride and ethyl bromide 
A solution of triphenylsilylethynylmagnesium chloride (0.014 mole) 
was added to 0*85 g. (0.0045 mole) of antydrous cobaltous chloride and 
2.1 g. (0.019 mole) of ethyl bromide in 20 ml. of ether. The mixture 
was refluxed for 5*5 hours* The reaction mixture was treated with 
benzene (300 ml*) and water (20 ml.). The water layer was extracted 
twice with benzene. Mark-up of the organic layer in the usual manner 
gave an oily black residue which was chromatographed on alumina. Elution 
with petroleum ether (b.p. 60-70°) gave 1.85 g. (42.4#) of 
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1-tirLphenylsilyZU-l-butyne, which was identified by a mixed melting point 
determination with an authentic sample. Further elution with carbon 
tetrachloride yielded 0.22 g. (5*5#) of crude bis(triphenylsilyl)-
butadiyne, which was identified by its infrared spectrum. 
26. flown'Hnfr reaction of tripbenylsilvlethvTiylmanm chloride in 
the presence of anhydrous cnoric chloride 
A solution of triphenylsilylethyiyrlaagnesium chloride (0.017 mole) 
was added to 2.30 g. (0.017 mole) of anhydrous cupric chloride. The 
reaction mixture was refluxed for 10 hours before it was hydro lyzed. 
Work-up in the usual manner gave a solid residue, which was chro­
matographed on alumina. Nothing was eluted with petroleum ether (b.p. 
60-70°). Elution with carbon tetrachloride, however, gave 0.83 g» 
(17.8#) of triphenylsilylacetylene and 2.1B g. (45.3#) of bis(triphenyl-
silyl)butadiyne, m.p. 294.5-296.5°» after two recrystallizations from 
ethyl acetate. The infrared spectrum showed a sharp band at 4.84yU 
(see Table 6). 
Agal. Calcd. for C^gH^ig* Si, 9.91. Found* Si, 9.83, 9.73. 
27. ftrapfiVT reaction of triphenylsilylethvuylja? bromide 
in the presep?^ ""WiT0"" cunric chloride 
Triphenylsilylethynylmagnesium bromide was prepared from bromotri­
phenylsilylacetylene and magnesium in THF essentially in the same manner 
as in the preparation of triphenylsilylethynylaagnesium chloride. 
Heating was not necessary to initiate the reaction. The solution was 
stirred for one hour at 40-50°. Acid titration indicated the yield of 
the Grlgnard reagent to be 95 «3# • 
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À solution of triphenylsilylethynylmagnesium bromide (0.0109 mole) 
was added to 1.25 g. (0.0093 mole) of anhydrous cupric chloride in 10 
ml. of ether. The reaction mixture was refluxed for 6 hours. It was 
then treated with benzene (150 ml.) and water (20 ml.). The water 
layer was extracted twice with benzene. The combined organic layer 
was dried with sodium sulfate. The solid residue after removal of the 
solvent was crystallized from ethyl acetate to give 1.15 g» (37«2#) of 
bis(triphenylsilyl)butadiyne, m.p. 292.5-294.5° (mixed m.p.). The oil, 
obtained from the mother liquor after removal of the solvent, was 
chromatographed on alumina to yield a trace amount of the starting 
material, bromotriphenylsilylacetylene, and 1.10 g. (36.8$) of triphenyl­
silylacetylene, both of which compounds were identified by infrared 
spectra. 
F. Reactions of Triphenylsilyl 1 Ithium with 
Epihalohydrins and Related Reactions 
1. Reaction of triphenylsilylHtWim with epichlorohvdrin 
a. Normal addition 
(l) Run 1 (1:1. room temperature) A solution of triphenyl-
silyllithium (0.05 mole) was added dropwise over a period of one-half 
hour to 4.62 g. (0.05 mole) of epichlorohydrin. The reaction was 
exothermic and Color Test I was negative immediately after the addition. 
The reaction mixture was worked up by the general procedure and the 
residue was chromatographed on alumina. Elution with petroleum ether 
(b.p. 60-70°) gave 1.20 g. (8#) of aUyltrlpherylsilane, m.p. 85-88°, 
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identified ty a mixed melting point determination with an authentic 
sample and by a comparison of infrared spectra* Elution with carbon 
tetrachloride gave 2.95 g» (19#) of a compound, possibly 2,5-bis(tri-
phenylsilylmethyl)-l,4-dioxane, m.p. 144-145.5°, after re crystallization 
from petroleum ether (b.p. 60-70°). 
Anal. Calcd. for c42H40°2Si2" Si> 8.88; mol. wt., 633.0. Found: 
Si, 8.71, 8.68; mol. wt., 623*5 (Bast). 
The compound was unaffected by lithium aluminum hydride in THF at 
room temperature. After one hour of refluxing in the same solvent with 
a large excess of lithium aluminum hydride 5°# of the starting material 
was recovered unchanged. No l-(triphenylsilyl)propan-2-ol was detected. 
Further elution with acetone and methanol gave 1.10 g. (8#) of 
triphenylsilanol, m.p. 148-150° (mixed m.p.). 
(2) Run 2 (1:1. -6O°) A solution of tripherylsilyllithium 
(0.08 mole) was added dropwise to 7.4 g. (0.08 mole) of epichlorofcydrin 
at -60°. Color Test I was negative immediately after the addition. The 
reaction mixture was worked up by the same procedure as in Run 1 to give 
17.10 g. (60.5#) of l-triphenylsilyl-3-chloropropan-2-ol, m.p. 94-95°» 
after recrystallization from petroleum ether (b.p. 60-70°). 
Anal. Calcd. for C^H^OSiCl: Si, 7.96. Found: Si, 7*95» 7«90. 
The infrared spectrum supports the proposed structure. 
(3) Run 3 (2:1. -60°^ room temperature) A solution of 
triphenylsilyULithium (O.OB mole) was added dropwise to 3*7 8* (0.04 
mole) of epichlorohyclrin at -60°. Color Test I was negative when 0.04 
mole of triphecylsilyllithium had been added. It became strongly 
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positive, however, when 0.06 mole had been added. The reaction mixture 
was allowed to warm to room temperature and stirred for 20 minutes, at 
which time Color Test I became only faintly positive. Addition of the 
remaining 0.02 mole caused evolution of some heat and the color test was 
negative. The work-up by the same procedure as in Run 1 gave 10.0 g. 
(43.3#) of l,3-bis(triphenylsilyl)propan-2-ol, m.p. 142.5-143.5°. after 
reczystallization from a benzène-petroleum ether (b.p. 60-70°) mixture. 
A mixed melting point with the compound obtained in Ran 1, possibly 
2,5-bis ( triphenylsilylmethyl)-1, 4-dioxane, was depressed. The infrared 
spectrum showed the characteristic band for an hydroxy group at 2.79/*. 
The dehydration product with phosphorus pentoxide , 1,3-bis ( tripheryl-
silyl)propene, was identical with the product obtained from the reaction 
of tripherylsilyllithium with 1,3-dichloropropene in a 2il ratio. 
Analysis for silicon, however, gave considerably lower values than the 
calculated value for the proposed structure. 
Anal. Calcd. for C^H^OSig: Si, 9«74. Found: Si, 9.07, 9«01, 
8.99. 
(4) Ron 4 (8:5. room temperature) A solution of triphemyL-
silyllithium (0.08 mole) was added dropwise to 4.62 g. (0.05 mole) of 
epichlorofcydrin at room temperature. Color Test I was negative imme­
diately after the addition. The reaction mixture was worked up by the 
same procedure as in Run 1, leaving an oil which was chromatographed on 
alumina. Elution with petroleum ether (b.p. 60-70°) gave 1.20 g. (7.6#) 
of a compound, m.p. 97-100°. A mixed melting point with"L-trlpheryls!2yl-
3-chloropropan-2-ol, which was obtained in Run 2, was depressed and the 
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two infrared spectra were different. The compound may possibly have been 
1,2-epoxy-3-tripheny lsily lpropane. Elution with carbon tetrachloride and 
benzene gave 10.80 g. (46.?#) of l,3-bis(tr±phenylsilyl)propan-2-ol, m.p. 
143-144° (mixed m.p.). 
b. Reverse addition A solution of epichlorobydrin In 30 ml. of 
THF was added dropwise to 0.05 mole of triphenylsilyllithium at room 
temperature. Color Test I was negative when 0.025 mole of epichloro-
hydrin had been added. The work-up of the reaction mixture by the same 
procedure as in Run 1 gave 4.60 g. (31.8#) of 1,3-bis(tripheryrlsilyl)-
propan-2-ol, m.p. 139.5-140.5° (mixed m.p.). 
2. Reaction of triphenvlsllvlllthium with epibromohydrln 
a. Normal addition 
(1) Run 1 (1:1) A solution of tripherylsilyllltbium (0.10 
mole) was added over a period of 15 minutes to 13.7 g. (0.10 mole) of 
epibromofcydrin which was cooled in a Dry Ice-acetone bath. Immediately 
a white precipitate formed. After a stirring of 10 minutes the reaction 
mixture was kydrolyzed with dilute acid. Hexaphenyldisilane, 17*76 g. 
(68.6#), was separated by filtration. A work-up of the organic layer 
left a solid residue which was treated with petroleum ether (b.p. 60-70°). 
Triphenylsilanol, 1.2 g. (4.4#), was obtained, m.p. 147-150° (mixed 
m.p.). 
(2) Run 2 (2:1) A solution of triphenylsilyllithium (0.08 
mole) was added dropwise to 5*5 g* (0.04 mole) of eplbraaofcydrln at 
-60°. The color of the reaction mixture was a pale green and Color Test 
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I was faintly positive. The mixture was allowed to warm to room tempera­
ture. Its color changed to white. Subsequent to hydrolysis, hexa­
phenyldisilane , 16.4 g. (79*0#), was separated by filtration. The work­
up of the organic layer in the usual manner gave an oily residue which 
was chromatographed on alumina. An oily material eluted with carbon 
tetrachloride gave 1.0 g. of a solid, m.p. 253-256°, after standing for 
3 months. The structure of this compound has not been determined. 
b. Reverse -Hr»p To 0.05 mole of triphenylsilyllithium was 
added dropwise over a period of 10 minutes 6.85 £• (0.05 mole) of 
epibromohydrin. An addition of one drop caused refluxing of the solvent. 
After cooling to room temperature the reaction mixture was hydro lyzed. 
Hexaphenyldisilane, 9*42 g. (72.6#), was separated ty filtration. The 
work-up of the organic layer followed by chromatography on alumina gave 
0.13 g. (I#) of allyltriphenylsilane, which was identified by a mixed 
melting point determination with an authentic sample, m.p. 88-91° (mixed 
m.p.) and by a comparison of their infrared spectra. 
3. Reaction of trloh?rylalithium with 1.2-epoxy-3-
( 2-c Wopoet^o?? 
a. Normal addition 
(1) Run 1 (1:1) A solution of triphenylsilyllithium 
(0.04 mole) was added slowly to 5*4 g. (0.04 mole) of l,2-epozy-3-
(2-chlo roe thojsy) propane at room temperature. Color Test I was negative 
immediately after the addition. The reaction mixture was worked up ty 
the general procedure, followed by chromatography on alrmina. Elution 
with petroleum ether (b.p. 60-70°) gave in the first fraction 0.50 g. 
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(4.0#) of l-tripheriylsiIyL-3-(2-triphenylsilylethoxy)propan-2-ol, m.p. 
141.5-142.5°» after re crystallization from ethanol. The infrared 
spectrum of this compound shows a characteristic absorption band for an 
hydroxy group at 2.80/t-. 
Anal. Calcd. for CfgH^gSig: Si, 9*05. Found: Si, 8.88, 8.85. 
Further elution with the same solvent gave 1.65 g* of an oil. 
Further elutions with carbon tetrachloride and benzene gave still more 
oil, which was then distilled under reduced pressure to give 5*00 g. of 
an oil, b.p. 213-215°/0.03 am, n^° 1.5999. Silicon analysis of this oil 
agrees with a structure of l~triphecylsilyL-3-( 2-chloroetboxy)propan-2-ol. 
The infrared spectrum shows the characteristic bands of an hydroxy group 
at 2.77 and 2.88//1. The combined yield was 6.65 6» (41.9#). 
Anal. Calcd, for C^Hg^OgSiCl: Si, 7.08. Found: Si, 7*19» 6.98. 
(2) Ron 2 (2:1) A solution of triphenylsilyllithium 
(0.04 mole) was added slowly to 2,7 g. (0.02 mole) of l,2-epoxy-3-
( 2-chloroethozy )propane. The reaction was exothermic and Color Test I 
was negative immediately after addition. Subsequent to hydrolysis 
hexaphenyldisilane, 0.45 g. (4.3#), was separated by filtration. The 
organic layer was worked up by the same procedure as in Ron 1 to give 
5.60 g. (45.0#) of l-triphenylsilyL-3-(2-triphemylsilylethoxy)prepan-2-ol, 
m.p. 143.5-145°• after recrystallization from ethyl acetate. A mixed 
melting point with the sample obtained in Run 1 was not depressed. 
b. Reverse A solution of l,2-epoxy-3-(2-chloro-
ethoxy)propane in TSF was added dropwise to 0.03 mole of triphenylsilyl­
lithium at room temperature. When 0.015 mole of the compound had been 
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added Color Test I became negative. Subsequent to hydrolysis, hexa-
phenyldisilane, 0.85 g» (10.9)6), was separated by filtration. The 
organic layer was worked up in the same manner as in Run 1 of the above 
section to yield 2.25 g. (24.2#) of 1-triphenylsilyl-3-(2-triphenyl~ 
silylethoxy)propan-2-ol, m.p. 142-143° (mixed m.p.). 
4. Reaction of triphenrlsilrllithiuffl with J^-allvloxv--2.3-epoxrpropane 
a. 1:1 ratio A solution of tripberylsilyllithiuii (0.03 mole) 
was added dropwise to 3.5 g. (0.03 mole) of L-al3ylo3Qr-2,3-epozypropane 
at room temperature. The reaction was exothermic and Color Test I was 
negative Immediately after the addition. The reaction mixture was 
worked up by the general procedure leaving an oily residue which was 
distilled under reduced pressure. L-aUylozy-3-triphenylsilylpropan-2-ol 
was obtained in a yield of 6.25 g. (56.096), b.p. 190-19^/0.01 mm, 
ng° 1.59W>. 
Anal. Calcd. for C24H26°2Siî Si» 7*50. Found: Si, 7.81, 7.61. 
The distillation residue was chroma to graphed on alumina, but no product 
was isolated. 
b. 2:1 ratio A solution of triphenylsilyllithium (0.04 mole) 
was added dropwise to 2.3 g. (0.02 mole) of l-allylozy-2,3-epoxypropane 
at room temperature. Color Test I was negative when the addition was 
completed. The reaction mixture was worked up in the usual manner 
leaving a solid residue which was chromatographed on alumina. ISlution 
with petroleum ether (b.p. 60-70°) gave 0.90 g. (15$) of allyltrlpheryl*» 
silane, m.p. 90-92°, after re crystallization from ethanol. A mixed 
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melting point with an authentic sample was not depressed and the Infrared 
spectra were identical. Elution with acetone gave 2.60 g. (3990 of 
1.2-ditgrdrozy-3-tripherçylsilylproparie, m.p. 135-136°• after re crystalli­
zation from a benzene-petroleum ether (b.p. 60-70°) mixture. The 
infrared spectrum showed a broad band in the region of 2.8-3.2/< with 
peaks at 2.8/x and 3«15/<- • Silicon analysis agrees with the proposed 
structure. 
Anal. Calcd. for C21H22°2Si: 8.40. Found: Si, 8.26, 8.26. 
5. Dehydration of 1.3-bia(triphenylsilvl)propan-2-ol with 
phosphorus pentoxide 
Two grams of l,3-bis(tripheqylsi]yl)propan-2-ol was refluxed for 
45 minutes with 2 g. of phosphorus pentoxide In 50 ml. of benzene. The 
reaction mixture was fcydrolyzed with saturated ammonium chloride solu­
tion. The organic layer was dried with sodium sulfate. The solvent was 
removed and the residue was chromatographed on alumina. Elution with 
petroleum ether (b.p. 60-70°) gave 0.30 g. (2950 of allyltriphenylsilane, 
m.p. 89-91° (mixed m.p.). 
Further elution with carbon tetrachloride gave 0.60 g. (3lj6) of 
1.3-bis(tripherylsilyl)prqpene, m.p. 157-160°. A mixed melting point 
with the product obtained from the reaction of triphenylsilyllithium 
with 1,3-dichloropropene in a 2:1 ratio was not depressed. 
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17. DISCUSSION 
A. Reactions of Triphenylsilyllithlum with Alkyl Halides 
1. Reactions with primary halides 
The reactions of triphexylsi3yllithitm with 2-butyl chloride and 
2-butyl bromide were found to be strikingly different. With a-butyl 
chloride there was obtained a-butyltripheiylsilane in a yield of 75#* 
With n-butyl bromide, hexaphenyldisilane (58#) and i^butyltripherylsilane 
(27.5/6) were the products. The formation of hexaphenyldisilane is 
explained by an initial halogen-metal interconversion with a subsequent 
coupling of bromotripherorlsilane and triphenylsilyllithiua.^ 
(1) jv-BuBr + PhjSili >- jj-Buli + PhgSiBr 
(2) PhjSiBr + Ph^Sili >• Ph^SiSiPh^ + LiBr 
The coupling of organosilyllithium compounds with organohalosilanes 
was noted to be an extremely fast reaction.5 Tripherylsilyllithium 
reacted almost instantaneously with chlorotriphenylsilane even at -60° 
to form hexaphenyldisilane.5 Therefore, the halogen-metal intercon­
version reactions between tripheqylsilyl lithium and alkyl halidas end 
ip as irreversible reactions, even though equation 1 may be reversible,®5 
In the case of jv-butyl chloride, halogen-metal interconversion 
becomes less likely because of the increased electronegative character 
®^h. Oilman and R. G. Jones, J. An. Cham. Soc., 63. 1443 (1941) 
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of the chlorine atom. The reaction may be a simple displacement of the 
SN2 type. 
Studies have been made®^' ®? to compare the ratio of the coupling 
reaction to the halogen-metal interconversion reaction in a series of 
ethyl halides and &-octyl halides. The results are summarized in 
Table 1. 
The coupling products obtained with bromides and iodides may have 
arisen at least in part from the reaction of aUkyllithium compounds and 
halotriphenylsilane, both of which are formed as a result of halogen-
metal interconversion.®® 
The reaction with isobutyl chloride gave a small amount (3.25#) of 
hexaphenyldisilane and isobutyltriphenylsilane (62#).®^ Neopentyl 
chloride, however, gave a 64# yield of hexaphenyldisilane and a 9*3# 
yield of neopentyltriphenylsilane.®^ Steric hindrance might be re­
sponsible for the increased halogen-metal interconversion reaction. 
®^}. Happen, Department of Chemistry, Iowa State University of 
Science and Technology, Ames, Iowa. Information concerning the reactions 
of triphenylsilyllithium with g-octyl halides. Private communication. 
1961. 
®?H. Oilman and L. Tushaus, Department of Chemistry, Iowa State 
University of Science and Technology, Ames, Iowa. Information concerning 
the reactions of triphenylsilyllithium with ettyl halides. Private 
communication. 1961. 
®®For the coupling reactions of organolithium compounds with 
organohalosilanes, see 0. Eaborn. Organosilicon Compounds. London, 
Butterworths Scientific Publications. I960, pp. 19-25. 
89g. Dappen, Department of Chemistry, Iowa State University of 
Science and Technology, Ames, Iowa. Information concerning the reactions 
of triphenylsilylllthium with isobutyl chloride and neopentyl chloride. 
Private communication. 1961. 
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Table 1. Reactions of Ph^Sili with priaaiy halides 
Compound Coupling product Hexaphenyldisilane 
ethyl chloride 80 0 
ethyl bromide 45-54 25-29 
ethyl iodide 28-30 37-40 
n-octyl fluoride 86.6 0 
a-octyl chloride 73-7 0 
0,-octyl bromide 34.3 44.4 
n-octyl iodide 23.0 52.3 
Another anomaly is noted in the reaction of -chloroethyltriphenyl­
silane.^ Hexaphenyldisilane was obtained in 37$ yield, in addition to 
1,2-bis( triphenylsilyl )e thane (29.2)6) . A large part of the hexaphenyl­
disilane in this case may have arisen as a result of a ^  -elimination 
reaction.?^ 
2. Reactions with secondary halides 
Triphenylsilyllithium reacted with secondaxy chlorides to yield 
?9b. A. Zuech. Qyclic organosilicon and related expounds, ^pub­
lished Ph.D. Thesis. Ames, Iowa, Library, Iowa State University of 
Science and Technology. I960. 
9^0. Eaborn. Organosilicon Compounds. London, Butterworths 
Scientific Publications. I960, pp. 133-137» 
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largely coupling products, but the reaction was accompanied by the 
production of a small amount of hexaphenyldisilane as well. Isopropyl-
bromide reacted predominantly by halogen-œtal interconversion. Only a 
small amount (5*836) of isopropyltriphenylsilane was isolated.?2 The 
results are summarized in Table 2. 
Table 2. Reactions of Ph^Sili with secondaxy halides 
Compound Coupling product Hexaphenyldisilane 
isopropyl chloride?2 71.2 6.7 
sec-butyl chloride?2 24.8 13.3 
cyclopentyl chloride 40.0 9.3 
isopropyl bromide?2 5*8 73.5 
3. Reactions with tertiary halides 
Dappen?2 studied the reactions of triphenylsilyllithium with 
tert-butyl chloride and bromide. The bromide reacted in the expected 
way, yielding hexaphenyldisilane (52$) and terb-butyltriphenylsilane 
(2$). The chloride, however, reacted with triphenylsilyllithium in much 
?20. Dappen, Department of Chemistry, Iowa State University of 
Science and Technology, Ames, Iowa. Information concerning the reactions 
of triphenylsilyllithium with secondary and tertiary halides. Private 
communication. 1961. 
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the same way as it does with basest and organoid, thium compounds.'** 
Triphenylsilane was obtained in a 56.7$ yield, whereas the yield of 
hexaphenyldisilane was 3«5$. The reaction may be of the E2 type, as in 
the case of the reactions with organolithium compounds. The latter 
reactions were shown to be first order in the organolithium compound and 
in the alkyl halide. 
CHj CHg 
Ph^Sili + C1-C-CH3 » Ph-jSiH + C-CELj + LLC1 
CH^ CBj 
4. Reactions with methylene chloride 
Unlike the reactions of organolithium compounds with methylene 
chloride, where metalation rather than halogen-metal interconversion 
occurs,the reaction of triphenylsilyllithium with methylene chloride 
proceeds via halogen-metal interconversion, as evidenced ty the formation 
of haxapheiyldisilane (35-56$) and by the absence of triphenylsilane, 
which would be formed if metalation took place. Three other products, 
methyl triphenylsilane (15.5-34.2$), chlorome thy 1 triphenylsilane (0-
11.7$) » and bis(triphenylsilyl)methane (5.4-17.4$), were isolated. The 
yields of all four compounds varied with reaction conditions such as 
temperature, mode of addition, molar ratio of the reactants, and, 
?^For the reactions of tertiary halides with bases, see, for 
example, J. Hine. Physical Organic Chemistry. Mew York, N.Y., 
McGraw-Hill Book Company, Inc. 1956. p. 174. 
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probably, rate of addition and stirring. 
Chlorometbyltriphenylsilane was not isolated when reverse addition 
was employed, nor when excess trlpheiylsilyllithium was added to methylene 
chloride in a normal addition. This fact suggests that bis( triphanyL-
silyl)aethane was formed by a coupling reaction between the silyllithium 
compound and chloromethyltripheqylsilane. Independently, triphenyl­
silyllithium and chloromettyltriphenylsilane were allowed to react under 
similar conditions. It was noted that extensive halogen-metal intercon­
version (36.856 of hexaphenyldisilane) accompanied the coupling reaction 
(32.456 of bis(triphenylsilyl)methane). This result may be compared with 
those from the reactions of triphenylsilyllithium with chloromethyltri-
methylsilane and with chlorometlyldimethylvinylsilane, where only 
coupling products were obtained, trlphenylsilylmethyltrimethylsllane 
(8256) and tripheiylsilylmethyldimethylvinylsilane (65$)» respectively. 
The reason for this difference may very well be steric hindrance. 
Neopentyl chloride gave a large amount of hexaphenyldisilane, whereas 
chloromethyltrimethylsilane gave none. The larger silicon atom may be 
responsible for making the latter system less hindered. 
It is somewhat surprising that a relatively lower yield (35 «2$) of 
hexaphenyldisilane was obtained when reverse addition was employed. 
This result may be explained ty the fact that two competing reactions 
exist in the system, namely the reactions of triphenylsilyllithium with 
chlorotriphenylsilane and with carbene, both reactions being generated 
by halogen-metal interconversion : 
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PbgSild. + CBgClg > C%C1IA + Ph^SiCl 
-LLC1 
Ph^SilA 
Ph^Si-CHglA -< [îC%] 
Electrophilic attack by carbane on tripherylsilyllithium results in 
triphecorlsilylmethcrllithium, which in turn can compete with triphenyl­
silyllithium to react with chlorotriphenylsilane : 
PhgSiLL + Ph^SiCl y PhgSiSiPhg + LLC1 
PbjSi-C^IdL + Ph^SiCl > Ph-jSi-CHjj-SiPhj + LLC1 
An attempt was made to prepare tripherylsilylmethyl 1 ithium from 
bromometfcyltriphenylsilane and lithium in THF. The conditions employed 
were not the best ones possible, however, and hydrolysis of the reaction 
mixture, which gave a positive Color Test I, yielded 1,2-bis(triphenyL-
silyl) ethane (38.856) and methyl triphenylsilane (9*7)6)* Undoubtedly, the 
triphenylsilylaaethyllithium formed coupled immediately with bromomethy 1-
triphenylsilane to give 1,2-bis ( triphenylsilyl) ethane under the condi­
tions employed. 
The formation of metlyltriphenylsi.lane and chloromethyltriphenyl­
silane has not been clearly established. It is quite possible, however, 
that triphenylsilylmethyllithium is an intermediate. Being a true 
organolithium compound, this latter compound can abstract hydrogen from 
methylene chloride to yield methyl triphenylsilane and chlorocarbene ,6° 
which can further react with triphenylsilyllithium to form 
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triphenylsilylcarbene. The fate of the triphenylsilylcarbene may be the 
formation of bis (tripher^lsilyl) me thyllithium, which either before or 
after hydrolysis becomes bis ( triphanylsilyl)sie thane. 
Triphenylsilylmethyllithium can also abstract hydrogen from the 
solvent (THF), yielding methyltriphenylsilane. The metalated tetra-
The triphenylsilyl group might exert sane influence on the character 
of triphenylsilylmethyllithium. Triphenylsilylmethyllithium may also 
undergo halogen-metal interconversion with methylene chloride, fonning 
chloromethyltriphenylsilane. Chloromethyltriphenylsilane may, however, 
be a product of a simple coupling reaction between triphenylsilyllithium 
and methylene chloride. 
5. Reactions with methylene bromide 
The reaction of triphenylsilyllithium with methylene bromide yielded 
hexaphenyldisilane (42.5-59.1$) » methyltriphenylsilane (trace-40.0$), 
and bromomethyltriphenylsilane (0-9*656). Again, the reaction conditions 
?^For cleavage reactions of ethers ty organometallic compounds, 
see, for example, K. Ziegler and H. Q. Gellert, Ann.. 567. 185 (1950)• 
R. L. Letsinger and D. F. Poll art, J. Am. Chem. Soc.. 2&« 6079 (1956). 
Ph^Si-CHgli + CHgClg > Ph^Si-GH^ + CHOlgli 
hydrofuran may then disproportionate.?^ 
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employed had a great influence on the yields of the products. Bis(trL-
phenylsilyl)methane was not isolated in any case. 
The metalation reaction of tripherylsilylmethyllithium with 
methylene bromide seems to be unlikely in view of the fact that the 
reaction of methyl 1 ithium with methylene bromide in the presence of 
cyclohexene was shown to give only norcarane,53 and also in view of the 
fact that bromocarbene, which would result from the metalation reaction, 
would eventually give rise to bis(triphenylsilyl)methane (cf. the 
reaction of tripherylsilylmethyllithium with methylene chloride (p. 123) 
and the reaction of triphenylsilyllithium with dichloromethyltriphenyl­
silane (p. 12?). 
There are three main competing paths for triphenylsilylmethy] lithium 
to take: abstraction of hydrogen from the solvent, the halogen-metal 
interconversion reaction with methylene bromide, and the coupling 
reaction with bromotriphenylsilane. Apparently the first reaction is 
the preferred one, as evidenced by the relatively large yield of mettyl-
triphenylsilane (32.4 and 40.0$) and the smaller yields of other possible 
products. 
A relatively small yield of hexaphenyldisilane (42.556 compared to 
57 and 59F for the other cases) and a relatively larger yield of mettyl-
triphenylsilane (40.056 compared to a trace amount and 32.4)6 for the 
other cases) were obtained when cyclohexene was used as a part of the 
solvent in the hope of capturing the carbene intermediate. The reason 
for this discrepancy is not known. 
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6. Reactions with methylene iodide 
In the reaction of methylene iodide with triphenylsilyllithium, 
hexaphenyldisilane was obtained in yields of 50 to 65$, the highest 
yield being obtained when the reaction was carried out at room tempera­
ture. This finding is in accord with the tendency of methylene iodide 
to undergo halogen-metal interconversion. 
When the reaction was carried out at -60°, methyltriphenylsilane 
and iodomethyltriphenylsilane were obtained in yields of 16.4-28.3$ and 
6.3-23*0$, respectively. In one case, bis(triphenylsilyl)methane (5*6$) 
was isolated. 
The apparent similarity of the results of the methylene iodide 
reaction to those of the methylene chloride reaction, in contrast to 
those of the methylene bromide reactions, suggests that the mechanisms 
of the reactions of methylene iodide and methylene chloride may differ 
from each other at certain stages of the reaction. 
It was suggested that chlorometfcyltriphenyIs ilane may be formed 
from a halogen-metal interconversion reaction between tripheny lsily 1-
methyllithium and methylene chloride (p. 123). While such a reaction 
is rather improbable for methylene chloride in view of its metalation 
reaction with organolithium compounds, such a reaction course is quite 
possible for methylene iodide, since iodides in general undergo the 
halogen-metal interconversion reaction much more readily than chlorides 
or bromides. 
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PhgSili + CHglg >• CH2ILL + Ph^gil I 
[==%] 
PhjSiSlPh3 
Ph^Sili 
PhgSili 
f 
Pb3?m > PhjSi-cHaii s°lTCnt, 
CH2I2 
PhgSi-CH3 
-PtySil 
Ph3Si-CH2I + CRglli 
Ph^Sili 
Ph3Si-CH2-SiPh3 
7. Reactions -with chloroform 
Triphenylsilyllithiton reacted with chloroform predominantly by 
halogen-metal interconversion, yielding hexaphenyldisilane (51*6-60.556), 
Appreciable amounts of metalation also occurred, however, forming 
triphenylsilane (5*3-13«05O* 
Three other products were isolated: chloromethyltriphenylsilane 
(3.2-6.556), dichlorometbyltriphenylsilane (O^H.7^6), and bis(triphenyl-
silyl)me thane (1.7-10.356). 
A possible sequence of reactions is as follows: 
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First step: 
Ph^ SiH + CCI3IA > [:CCl2] 
CHCI3 + Ph^ SiLi ^  
PySiCl + CHC12I± > [:CHCl] 
Second step: 
[:CC12] + Ph^ SilA y Ph^ i-CC^ Li _LLQ1 > [PhjSi-C-Gl] 
[:CHCl] + Ph^ SiLi —>- Ph-jSi-CHClIl  ^> [Ph^ Si-C-H] 
Third step: 
[ph^ Si-C-Cl] + CHCI3 —>- Ph^ Si-CHClg + [:CC12] 
[PbgSimC-Hj + CHCI3 —>• Ph^Si-C^Gl + [îCClg] 
Fourth step: 
Ph3Si-CH2-SiPh3 + IAC1 
Ph3Si-CH2Cl + Ph^ SilA 
Ptv^Si-CI^Li + Ph3SiCl 
PlySi-CHClg + PhgSili >- + P^ ôiOl 
IiC1 
[PhjSi-C-H] 
jph^ili 
LL 
H+ I 
Ph3Si-CH2-SiPh3 -< Ph^i-O^SiP^ 
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In the first step dichlorooarbene and chlorocarbene are formed as a 
result of metalation and halogen-metal interconversion, respectively. 
In the second step the carbenes then react with triphenylsilyllithium 
yielding new carbenes : chlorotripherylsilylcarbene and triphenylsilyL-
carbene. The third step may be a questionable one; in the literature no 
analogous reaction has been found. 
Electrophilic carbenes may very well attack the negatively polarized 
end of chloroform, thereby initiating o^-dehydrohalogenation. The 
formation of dichlorooarbene in this step also accounts for the rela­
tively high yield of dichloromethyltriphenylsilane, comparable to the 
yield of triphenylsilane and of chloromethyltriphecylsilane, since the 
other source of dichloro carbene, which is undoubtedly an intermediate in 
the formation of dichloromethyltriphenylsilane, is the metalation step, 
which occurs only to the extent of one-fifth of the halogen-metal inter-
conversion. One might argue, however, that dichlorooarbene is more 
stable than chlorocarbene and that not much of it may be lost before it 
has a chance to react with triphenylsilyllithium, hence the relatively 
higher yield of dichloromethyltriphenylsilane. 
?%ine s£ âl»» however, postulated an electrophilic attack by 
dichloro carbene on the oxygen atom of alcohol: 
@ e 
See J. Hine, B. L. Pollitzer, and H. Wagner, J. Affi* Chem. §2£«, ZI» 
5607 (1953). 
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The reaction of chlo rome thyltriphenylsi "lane and triphenylsilyl-
lithlum has been described in connection with the reaction of methylene 
chloride. The second half of the fourth step, the reaction between 
dichloromethyltriphenylsilane and triphenylsilyllithium, was investigated 
separately. The products isolated from this reaction were hexaphenyl­
disilane (46.4)6) and bis(triphenylsilyl)methane (34.330. 
8. Reactions with bronoform 
It is not surprising to find that only a trace amount (less than 296) 
of triphenylsilane was isolated in two cases (one of which showed a 
slightly positive Color Test I before work-up, so that it is even 
doubtful that the triphenylsilane came from the reaction) because the 
hydrogen of bromoform is less acidic than that of chloroform and because 
the bromides are in general more susceptible to the halogen*metal_lntei> 
conversion reaction than the chlorides. The yields of hexaphenyldisilane 
varied from 48.7 to 62.556. MattyItriphenylsilane (0.9-10.3)6) and 
bromomethyltriphenylsilane (20.5-34.0)6) were isolated in every case. 
Dibroromettyltriphenylsilane was isolated from the two runs in yields 
of 4.0 and 13.9)6. Bis (triphenylsilyl) me thane was not isolated; in this 
respect the reaction was analogous to the methylene bromide reaction. 
Possible reaction paths are as follows: 
CHBr^ + Ph^SiLL >- PhjSiBr + CHBr2H „IdJBr> 
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[Ph^l-C-H] Ph^Si-CHBrlA 
CHBt3 
Ph^Si-CHgBr + [zCBrg] 
PhgSili 
PhjSi-C^H + PhjSlBr P hgSimCBpgH 
1 ' solvent j-IdBr 
£p h^i-G-BrJ 
GHBr-a 
Ph^Si-CHBrg + jiCBrgj 
The reaction of triphenylsilylcarbene with broooform would give 
bromome thyltriphenylsilane and dibromocarbene. The formation of 
dibromooetlorltriphenylsilane renders same support to the above reaction 
mechanism, since no other reaction path would give dibromocarbene. It 
is very unlikely that dibromome thyltriphenylsilane was foimed as a result 
of direct displacement of the bromide ion from bromoform by triphenyl­
silyllithium. Methyltripherylsilane is formed by the initial halogen-
metal interconversion reaction between bromome thyltriphenylsilane and 
triphenylsilyllithium, followed by hydrogen abstraction from the solvent 
on the part of the resulting triphenylsilylmethyllithium. 
9. Reactions with Iodoform 
When triphenylsilyllithium was added to iodoform at room tempera­
ture until the solution gave a positive Color Test I, three products 
were obtained: hexaphenyldisilane (60.5)6)» me thyltriphenylsilane 
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(23,7$) , and bis(tripheny Isilyl)methane (19.756), The ratio of the 
reactants was approximately 3 (triphenylsilyllithium) to 1 (iodoform). 
When the ratio was 2 to 1, me thyltriphenylsilane and bis ( triphecyl-
silyl)me thane were not isolated, but iodomethyltriphenylsilane (15*656) 
and diiodometfcyltriphenylsilane (14,556) were obtained in addition to a 
6056 yield of hexaphenyldisilane • 
In the first case sufficient triphenylsilyllithium was added to 
react with the intermediates, mono- and dilodomethyltriphenylsilane, to 
form me thyltriphenylsilane and bis (trlphenylsilyl)me thane by the same 
mechanisms as those illustrated for the reactions of bromcmetfcyltrl-
phenylsilane and dichloromethyltriphenylsilane. 
When reverse addition was employed until all of the triphenylsilyl­
lithium was used up, as indicated by a negative Color Test I, the yield 
of hexaphenyldisilane was 64.756» The other products were me thyltri­
phenylsilane (11,056), bis(triphenylsilyl)methane (3*1)6), and 
1,2-tiLs(trlphenylsilyl)ethane (2,4(6), 
l,2-bis(triphenylsilyl)ethane might be expected in all reactions 
which involve trlphenylsilylmethyllithium as an intermediate 1 
Ph^Si-CHjjIi + Ph^Si-cbjx >- Ph^Si-csg-ceg-SiPh^ 
This, however, is the only case in which this compound was actually 
isolated, 
10, Reactions with carbon tetrachloride 
A 25056 excess of triphenylsilyllithium was required to react 
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completely with a given amount of carbon tetrachloride at -60°. The 
compounds obtained were hexaphenyldisilane (57*2$) and dichloromethyl­
triphenylsilane (42.2$ based on carbon tetrachloride, 16.2$ based on 
triphenylsilyllithium) • When a 2:1 ratio of trlpherylsilyllithium to 
carbon tetrachloride was used, the yield of dichloromethyltriphenylsilane 
was only 13.0$ (based on carbon tetrachloride), while the yield of 
hexaphenyldisilane remained the same. When, however, carbon tetra­
chloride was added to the solution of triphônylsilyllithium, a 73*6$ 
yield of hexaphenyldisilane and a 11.2$ yield of dichloromethyltri­
phenylsilane were obtained. 
The formation of dichloromethyltriphenylsilane is not clearly 
understood. The reaction of triphenylsilyllithium with dichlorooarbene, 
generated as a result of an initial halogen-metal interconversion, would 
give chlorotriphenylsilylcarbene. It is very unlikely that chlorotri-
phenylsilylcarbene would abstract chloride ions from symmetrical carbon 
tetrachloride to form dichlorotrlphenylsilylcarbanion and trlchloro-
carbonium ion. Even if such ions are formed, they might collapse to 
give pentachlorotriphenylsilylethane. 
The structure of chlorotriphenylsilylcarbene might prove to be quite 
an interesting one, since an unfilled orbital of the carbon atom, as 
well as à-orbitals of the silicon atom, are present in the system. In 
short, chlorotriphenylsilylcarbene might behave as a diradical rather 
than as a mere electron deficient species. In such a case, it could 
abstract a chlorine atom from carbon tetrachloride, forming a dichloro-
triphenylsilylmethyl radical, which would then abstract a hydrogen atom 
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from the solvent. The trichloroaethyl radical is stabilized by 
resonance, and carbon tetrachloride is known to undergo free-radical 
reactions of this type.^ 
11. Reactions with carbon tetrabromlde 
The reaction of carbon tetrabronri.de with triphenylsilyllithium was 
found to be quite different from the reaction of carbon tetrachloride 
with triphenylsilyllithium. The yields of hexaphenyldisilane are com­
parable for both normal and reverse additions. In the reaction with 
carbon tetrachloride, however, the secondary product was dichloromethyl­
triphenylsilane , while in the case of carbon tetrabrcod.de four compounds 
were obtained in trace amounts ; bromomethyltriphenylsilane (2.8#), 
dibromomethyltriphenylsilane (1.4#), bromotriphenylsilylacetylene 
(2.05O, and bis(triphenylsilyl)acetylene (4.3#)» 
This surprising difference may well be due to the different nature 
of the supposed intermediates, bromotriphenylsilylcarbene as opposed to 
chlorotriphenylsilylcarbene. One might argue that, because of the 
greater size and polarizabUlty of the bromine atom as compared to the 
chlorine atom, it would be easier for the electron cloud of the bromine 
atom to drift toward the unoccupied orbital of the carbon atom. Thus, 
in contrast to chlorotriphenylsilylcarbene, bromotriphenylsilylcarbene 
would be more an electron deficient species than a diradical. If this 
were so, then one might expect that bromotriphenylsilylcarbene would 
96p»or a general discussion of free-radical reactions of poly halo-
methanes, see, for example, E. S. Gould. Mechanism and Structure in Or­
ganic Chemistry. New York, N.Y., Henry Holt and Co. 1959» PP« 743-748. 
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combine with other carbenes present in the system rather than attack 
carbon tetrabrond.de. 
12. Reactions with 1.1-dichlorobutane 
When triphenylsilyllittaitan was added to 1,1-dichlorotautane, 
hexaphenyldisilane and a-butyltriphenylsilane were obtained in yields 
of 58.056 and 39.0)6, respectively. When the addition was reversed, 10)6 
more of hexaphenyldisilane and 12)6 less of a-butyltriphenylsilane were 
isolated. 
These results are rather simple in comparison to those of the 
methylene chloride reactions. The coupling reaction, which might have 
existed between methylene chloride and triphenylsilyllithium to form 
chloromethyltriphenylsilane, may be disfavored in the case of 
1,1-dichlorobutane by steric considerations. A possible sequence of 
reactions is as follows: 
Ph^Si-OSC-Br + Ph^SiBr + LlBr 
PhjSili 
PhjSi-C^C-SiPb) + PhySiBr + LlBr 
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CI2CH-CH2-GH2-CH3 + Ph^Sild • Ph^SiCl + Cl—dt^CHg—CHg—GH3 
Id 
Li -LLC1 
Ph^Si-GH^tjlig—CH^-UH^ < ^ |x CM—UWg»UMg—CHgj 
CI2CIUCH2-CH2-CH3 
and/or solvent 
PhgSi—CHyCHyCHg^CH^ 
13 « Reactions with l.l^dibroiaoethane 
In the reaction of 1, L-dibromoethane and triphenylsilyllithium, 
L-bromo-L-triphenylsilyle thane was formed in a 4.6# yield, in addition 
to the expected ethyltriphenylsilane (33.296) and hexaphenyldisilane 
(59.456). 
As in the case of the methylene bromide reaction, it is unlikely 
that L-bromo-L-triphenylsily lathane «as formed by a coupling reaction 
between 1, L-dibromoethane and triphenylsilyllithium in view of the fact 
that the corresponding L-chloro-L-triphenylsilylbutane was not formed in 
the reaction of 1,1-dichlorobatane and in view of the fact that chlorides 
undergo the coupling reaction more readily than bromides. It is more 
likely that l»bromo-l»tripheiylsilylethane was formed by halogen-aetal 
interconversion between L-triphenylsilylethyllithium and 1, l-dibromo­
ethane. 
Ii Br 
I I 
PhjSi-CH-CH^ + BrgCH-CH^ >- Ph^Si-GH-CE^ + BrwCH-CH^ 
Ii 
j-LiBr 
jîCH-GHjj] 
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B. Reactions of TripbeiQrIsilyllithium 
with Alkenyl Halides 
!• Reactions with 1-chloroprooene 
The reaction of triphenylsilyllithium with L-chloropropene did not 
proceed very rapidly at -60°. These two compounds did, however, react 
smoothly from 0° to room temperature. The halogen-metal inter conversion 
reaction occurred to an extent of 13-15#. The products were l,2-bis(tri-
phenylsilyl)propane (45.5#) and hexaphenyldisilane. 
One might expect that 1-triphenylsilylpropene would be an inter­
mediate : 
Ph-jSiLi + C1-CH=CH-CH3 » Ph^Si-CS=CB-CHg + IiCl 
With this in mind, 1-triphenylsilylpropene was prepared from the reaction 
of chlorotripbecylsilane and properqrllithium.^ The addition reaction 
of triphenylsilyllithium to 1-triphenylsilylpropene was found, however, 
to be slower than the reaction of 1-chloropropene with triphenylsilyl­
lithium. The mixture was stirred at room temperature for 22 hours and 
subsequently refluxsd for 2 hours to give 38.4# of 1,2-tiLs ( triphenyl-
silyl)propane. 
The increased rate of reaction and the higher yield of product for 
the reaction with 1-chloropropene, coupled with the fact that 1-tri­
phenylsilylpropene was not isolated, would necessitate the proposal of a 
different mechanism for this reaction. 
9?E. A. Braude and J. A. Coles, J. Cham. Soc.. 1951. 2078. 
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PhgSilA + CL-GH^GB^CH^ 
C1\ 
-> ^ CH-CH-CH-5 
Ii I J 
SiPhj 
Pb^5i*CBUGEUCBj 
li SiPh3 
| solvent 
P fa^Si* CHg- CH-
SlPh3 
Ph^iLL 
-IiCl 
sCE-CH-CHo 
I 
SiPly 
The reaction of tripheqrlsijyllithi'am and the carbene intermediate 
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is expected to be a reasonably fast reaction even at -60°. Therefore, 
the addition of tripheiyrlsilyllithium to l-chloropropene^® must be the 
slow step, since the reaction proceeds very slowly at a temperature 
below 0°. 1,2-bis ( triphenylsilyl)propyllithium appears to be very 
unstable, as are other ct-tripherylsilylorganolithium compounds, such as 
oa 
The highly nucleophilic axylthiolate ion was shown to undergo an 
addition-elimination reaction with vinylidene chloride and related 
compounds. 
ArS 
GHg=G: 
.01 
CI 
\ / 
CI 
E /I 
H 
H ^C1 
Both compounds I and U were isolated* See, for example, W. E. Truce and 
M. M. Bondakian, J. Cheot. Soc.. 78. 2748 (1956). 
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triphenylsilylaethyllithium, 1-triphenyIs ilylethyllithium, and 
l~triphenyl3ilylbutyllithium • 
2. Reactions with X-chloro-l-butene 
Tripharylsilyl 1 ithiurn reacted with L-chloro-L-botene much more 
slowly than it did with L-chloropropene. When the equinolar mixture had 
been stirred for 28 hours at room temperature. Color Test I was still 
positive# The major product was 1,2-bis(tripheqylsilyl)toutane (22.2)6)• 
Hexaphenyldisilane was not isolated. When the mixture was refluxad for 
2 hours, l,2-bis(triphenylsilyl)butane was obtained in a 26.0)6 yield. 
Again, hexaphenyldisilane was not isolated. 
In a third run the reaction mixture was treated with chlorotri-
phenylsilane after 16 hours of stirring. Hexaphenyldisilane was obtained 
in a yield of 15.1#, which was the measure of unreacted triphenylsilyl­
lithium. Triphenylsilane (13.0)6) and 1-triphenylsilyl-l-butyne (7.4)6) 
were isolated in addition to 1,2-bis ( triphenylsilyl) butane (29.6$) . 
Reactions which would lead to the formation of triphenylsilane and 
l-triphenylsilyl-l-but^ne might be as follows: 
Cl\ 
PhjSiLL + C1-CB=CB-GH2-CH3 > Ph^SiH + ^ 0=CH-CH^.GH3 
Li 
-IAC1 
LL-CSC-CH2-GH3 + Ph^SiH —Ph^Sild.— B-CSC-GH2-CH3 
PhjSiCl 
) ' 
Pb3Si-CEC-CH2-GH3 
139 
3. Reactions with l-bro«oprppene 
Of all the reactions presented in this thesis, that of triphenyl-
silyllithium and l-bramoproper» was the most complicated* The yield of 
hexapheryldisilane in most cases was around 7056, Other products and 
their yields were as follows s 
No PhgSiCl Ph^SiCl 
added added 
Triphenylsilane 7 13*5 
1.2-bis ( tripheiylsi3yl)propane 6.8 7*7 
l*triphanylsilylpropene 11.0 6.7 
1.3-bis(tripherylsilyl)propene - 2.2 
X-triphesylsilylpropyne 7.1 15*3 
1,3-bis ( tripherçrlsilyl) propyne 7.2 4.3 
Tris(triphenylsi2yl)propadiene 0.2 6.4 
These values represent the largest yields obtained for each compound. 
Since the separation of the products was difficult and since even a 
slight change in reaction conditions seemed to affect product ratios, not 
all the compounds were obtained in every run. 
1,2-bis (triphergrlsilyl)propane seems to have been fonned by the same 
mechanism as in the case of the 1-chloropropene reaction. 
The formation of l-trlphezylsiHylpropene is probably the result of 
the reaction of triphenylsilane and the propenyllithium which would be 
formed from the halogen-metal interconversion reaction. 
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Ph^SlId. + Br-CHsCH-CH^ ^ Ph^SiBr *4* LL^GH^GHwGH^ 
P tujSi-GH=CH- CH3 
The reaction of tripherylsilane and propeiyrllithlum vas Investigated and 
it was found that they react smoothly at room temperature to give a 
91*596 yield of l-triphenylsilylpropene after 4.5 hours of stirring. 
PropenylHthlum seemed, however, to be unstable under the reaction 
conditions, as evidenced ty the fact that the yield of Imtripheqylsilyl-
propene did not increase with the addition of chlorotriphenylsilane. 
All the other products seem to have a common ancestral intermediate. 
Propenyllithium, as well as tripheiylsllyl11 thium, may participate in the 
fonnation of this intermediate. The abstraction of a /-hydrogen from 
1-bromopropene by triphenylsilyllithium (or by propenyllithium) and the 
subsequent elimination of lithium bromide would give a vinylcarbene, 
which may either rearrange to an aliéné or react with triphenylsilyl­
lithium to form a metalated allyltripbeqylsilane : 
Br-CH=CH-CH^ 
C^=0=Œg ^G^-CHsCHg] 
| PhgSili 
LL 
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The metalated allyltriphenylsilane actually exists as a resonance hybrid 
of the structure as shown below.**' 0^0 
PlySi: 
H 
I 
-C^ '^C H 
I I 
H H 
LL 
When a mixture of tripheiylsilyllithium. and allyltripheiylsil ane was 
stirred at room temperature for 22 hours, 1,3-bis(tripheiyrlsilyl)propene 
was obtained in a yield. 
PhgSiLL + Ph3Si-GH2-CH=GH2 » [Ph^SiXS^CBsCHg] + PhjSiH 
PhjSiH 
Ph^Si-CH=CH-CH2-SiPh3 + LiH 
Probably viiylcarbene rearranges to an aliéné within a short period 
of time so that there may be little chance for trlpherylsilyllithium to 
react with it to form the metalated allyltriphenylsilane, hence a very 
low yield of 1,3-bis ( triphery lsilyl)propene and no yield of allyltri-
pherylsilane at all. Viiylcarbene may also form cyclopropene, although 
no derivative of cyclopropene was isolated.^ 
The aliéné may then be metalated by trlphenylsilyllithium : 
J. lanpher, jtijâ., 22, 5578 (1957). 
100H. F. Herbrandson and D. 3. Mooney, ibid.. 22» 5809 (1957)» 
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CHgsOsCHg + Ph^SlIi >- LL-CH=C=CH2 + Ph^SiH 
The resulting anion can exist as a resonance hybrid: 
6 e 1 
GH=0=GH2 E-C5G-CH2 
Since this is a viiyrUithium-type compound, it might be expected to 
couple with triphenylsilane to give trlphenylsilylpropadiene, which in 
turn might rearrange to form the more stable l-trlphenylsi3ylpropyne 
either before or after hydrolysis. Both triphenylsilylpropadiene and 
l-triphenylsilylpropyne undergo further metalatlon and coupling reactions 
which give 1,3-bis(tripheny Isi3yl)propyne and tris (triphery lsilyl)-
propadiene. These reactions will be discussed in separate sections 
later. 
4. Reactions with X-bromo-L-butene 
The reaction of 1-bromo-l-butene with triphenylailyllithium took 
quite a different course from the 1-bromopropene reaction. A solution 
of trlpherylsilyllithium (0.08 mole) was added to 1-bromo-l-butene 
(0,025 mole) in 100 ml. of ether at room temperature and the mixture was 
stirred for 2.5 hours. Trlpherylsilyllithium was in excess, as evidenced 
by a positive Color Test I and a large yield (53*4jS) of triphenylsilane. 
The halogen-metal interconversion occurred to the extent of 33*6^ » m 
shown by the yield of hexaphenyldisilane. Two compounds were isolated, 
one melting at 223.5-225°, the other at 196-202°. Both compounds are 
unidentified. It will be shown later that l-trlphenylsilyL-L-butyne 
behaves differently from 1-tripherylsilylpropyne toward 
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triphenylsilyllithium . 
5# Reactions with 2-bromo-l-butene 
It is interesting that with triphenylsilyllithium 2-bromo-l-butene 
gave results similar to those of 1-bromopropene, while ZUbromo-l-butene 
reacted in a completely different manner. A slight excess (0.047 mole) 
of triphenylsilylllthium was added to 2-bromo-l-butene (0.04 mole) in 
100 ml. of ether and the mixture was stirred for 2 hours at room tempera­
ture. Color Test I was positive. Chlorotriphenylsilane was added to 
dériva tize any organometallic compounds present- in the reaction mixture. 
The yield of hexaphenyldisilane was 7.25 g., representing a yield of 
59.656 if the entire amount resulted from the halogeinnetal intercon­
version reaction, but it is not at all unlikely that at least a part of 
the yield came from the reaction of unreacted tripheny lsilyllithium 
with chlorotriphenylsilane. The other products were triphenylsilane 
(1.756), 2-triphenylsilyl-l-butene (11.5$) » 1-tripherylsilyl-l-butyne 
(8.856), and 1,1,3-tris(triphenylsilyl)-1,2-butadiene. 
The following reaction sequence may be suggested: 
CH2=C-CH2-CH3 PhgSiLl ph^SiBr + GH2=C-CH2-CH3 
Br 
or 
chjpc-ch2-ch3 
IA 
Ph^Sid 
or Ph-^iH 
Ph£5i2 
SiPh3 
1# 
I-1 
CHg=C—CH-CH3 + PhjSiH 
Br Id. 
-IdBr 
CS2=C=CH-C2Î3 
jPh^Sili 
Id-CH=C=CH-CH3 + Ph^SiH 
lph35iH 
Ph3Si-CH=C=CE-CH3 Phalli ^ PhgSl^CHsCsC^ 
PhgSiE I3 rearrangement 
PhgSi-OSC-CBg-CHg 
CH3 
PhqSi-CH=C=C; J 
J XSlPh3 
Ph^SUl 
Iix NSiPh3 
PhgSid 
Ph3Si// XSiPh3 
6. Reactions with l.iUdichloropropene 
The reaction of 1,1-dichloropropene and triphenylsilyH 11 thium gave 
hexaphenyldisilane in yields ranging from 52.5 to 77.696. The other 
products nere triphenylsilane (in a higher yield when excess of tri-
pbenylflilyllithiw was used), l^tripheryrlsilylpropyne (0-26.256. depending 
on reaction conditions and on the ratio of the reactants), 
y*5 
1-triphenylsilylpropene (a trace amount), 2-chloro-3-trlphenylsilyl-
propene (4.2^ and 1.6^ in two runs), 1,2-bis(triphenylsilyl )propene 
(5.^) t and tris(triphenylsjjyl)propadiene (.5*9$)• 
When the reaction vas carried out at -60°, the yield of hexaphenyl­
disilane vas somewhat higher on the average than when it vas carried out 
at room temperature. Triphenylsilane and l^tripheqylsilylpropyne were 
obtained in significantly higher yields in the latter case than in the 
former. 
The main question here is how 1-tripheny Is ilylpropyne vas formed. 
The halogen-metal interconversion reaction would give propynyHi third 
after several steps: 
The reactions of propyryUithLum with triphenylsilane and chlorotri­
phenylsilane were investigated and it vas found that triphenylsilane 
reacted with propynyllithium only to the extent of 1-2$ under comparable 
conditions. It is unlikely, therefore, that the coupling of triphenyl­
silane and propynyllithium would give as high as 2(ff> of L-triphenylsilyl-
propyne. In the case of chlorotriphenylsilane, it is doubtful that 
propynyllithium can compete with triphenylsilyllithium in the coupling 
+ 
PhjSiH 
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reaction (see page 16?). At least a part of the 1^ triphenylsilylpropyne 
may, however, have resulted from a coupling between propynyllithium and 
chlorotripherylsilane. There is a possibility that 1-chloropropyne 
might be an intermediate. The reaction of 1-chloropropyne with tri­
pheny lsilyllithium is discussed in connection with the reactions of 
halotriphenylsilylacetylenes. The yield of 1-triphenylsilylpropyne 
(lleTÎÈ) from this reaction, however, does not satisfactorily account for 
the total yield of 1-triphenylsilylpropyne. 
ClgOzCH-GHg —P^ili > C12C=C^ 3 + Ph^SiH 
-Li. G! 
Pb^Si-C^C-CE^ < Ph3S1Li . ci-CSC-CILj 
PhoSilA 
Y 
li-Ca^-CH^ + PI13SICI 
An intermediate compound, then, which would give 1-triphenylsilyl*. 
propyne was sought. When triphenylsilyllithium was added to a two-fold 
excess of 1,1-dichloropropene, such a compound was isolated in a yield 
of 4.2$. The compound was found to be identical with the compound ob­
tained from the reaction of 2,3-dichloropropene with tripheny lsilyl­
lithium, as determined by a mixed melting point determination, as well 
as by infrared and n.m.r. spectra. largely from the study of the n.m.r. 
spectrum a structure of 2-chloro-3-triphenylsilylpropene was assigned to 
the compound (see page 153)» The formation of this compound from 
14? 
2,3-dichloropropene may easily be justified ty supposing a straight­
forward coupling of trlpherylsilyllithium at the saturated carbon: 
Ph^SiLi + CHg—0—GHg Ph^Si—CH^—C^GH^ 4* X1C1 
CI CI CI 
The reaction of 2-chloro-3-triphenylsilylpropene and trlpherylsilyl­
lithium in a 1:1 ratio gave 64.156 of triphenylsilane and 62.9$ of 
1-triphenylsilylpropyne as expected: 
Ph^SiLL + Ph^Sl-CHg-CsCHg >• Ph^Si-CH CzCHg + Ph^SiH 
CI LL CI 
Ph3Si.Cec.CH3 
-IiCl 
Ph^i-CB=0=CH2 
The question of how 2-chloro-3-trlphenylsilylpropene is formed from 
the 1,1-dichloropropene reaction is unanswered. Peitaps 1-chlorocyclo-
62 propene might be an intermediate: 
PhgSiLL + Cl2C=CH-CH3 
CI 
I 
C 
Cl^ „ ^ 
^&=CH-CH2-Ii + Ph^SiB 
CI 
-IAC1 
C1~C-CHs=CH2 
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Triphenylsilyllithium may add to the double bond, followed by a subse­
quent elimination and rearrangement^® to give tripheny lsilylpropadiene : 
01 Â/H / \ Ph^SiLi ^ Y PhoSi — C—C— ^ I I H H H 
-IiCl 
Ph^Si—CH=C=CH2 
1-chloro cyclopropane may, however, undergo a series of me ta la tion, 
rearrangement, and addition reactions: 
CI 
À Ph-jSlIi V I± e 
Li 
CI 
I 
C Ù/ 
© \ 
H I 
CI 
I Â / \ 
PhjSiH 
© 
Ph^SiH 
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01 H 
G e l l  
Id. HgC-C=C-SiPh^ 
-Li Cl 
Id. 
@ 
Cl V\7 
/ \ 
H SiPh3 
H2C=C=CH-SiPh3 
-LLC1 
LL 
@ 
Cl H 
I I 
HgCaC—C-SiPbg 
e 
solvent 
CI 
I 
HgC=C—GHg—SiJPb^ 
7. Reactions with 1.2-dichloropropene 
The reaction of 1,2-dichloropropene with two equivalents of 
triphenorlsilyllithium gave 61.8$ of hexaphenyldisilane and 2$ of 
l-triphenylsilylpropyne. When 3 equivalents of triphenylsilyllithium 
were used, hexaphenyldisilane (92$) and triphenylsilane (36.5$) were 
isolated. 
GH=C-GHg PhgSiLL^ p^iGl + C&sG-CBj or CBzG-CRj 
CI CI LL Cl CI LL 
PhgSiLL 
» i LCI 
PhgSiSlPhg 
H-CSC-CH3 1' Ph^iLL 
Ph3Si-C=C-CH3 < ?h^ ^iH l^ --c^ c~ca3 + Ph^iH 
150 
8. Reactions with 1.3-dichloropropene 
According to Bert,"** 1,3-dichloropropene reacts with phenylmagnesium 
bromide to give an almost quantitative yield of l-chloro-3-phenylprqpene • 
Triphenylsilyllithium, however, reacted with 1,3-dichloropropene in a 
somewhat more implicated manner. The halogen-metal interconversion 
reaction occurred to the extent of about 10$. When an equivalent amount 
of trlpherylsilyllithium was added to 1,3-dichloropropene in THF at room 
temperature, a mixture of l-triphenylsilyl-3-chloropropene (I), m.p. 
105-107.5°» and l-chloro-3-triphenylsilylpropene (H), m.p. 112.5-115*5°» 
was obtained in a 75$ yield in addition to 9.7$ of hexaphenyldisilane. 
Ph^Sili + C1-GH=CH-CH2-C1 >- Ph^i-CHsGH-CHg-Cl 
+ Ph^Si-GHg-CHsCE-Cl 
+ Ph^SiSiPh^ 
The ratio of compounds (I) and (IX) was approximately 5 to 4 judging from 
the n.m.r. spectrum of a typical mixture. The separation of these two 
compounds was very difficult and only small amounts of each were obtained 
in pure form after working up the mixture by a combination of chro­
matography and fractional recrystallizations from n-propanol. 
The n.m.r. and infrared spectra data are given in Tables 3 and 4, 
respectively, together with those of compounds with similar structures. 
It can be seen from Table 3 that the n«m.r. spectra of compounds 
(I) and (H) are very similar to each other and also to that of 
(I) 
(n) 
75$ 
9.7$ 
*51 
Table 3* Nuclear magnetic resonance data (T -values )a 
Compounds Olefinic hydrogens -CH2- -CH3 
ph3si-ch=ce-ch2-gl (i) 4.15(m)b 7.48(a) 
PhjSi-chg-ch^ ch-Cl (ii) 4.22(m) 7.70(d) 
Ph3Si-CH2-C=CH2 (ill) 
I 
5.04(d) 5.l6(q) 7.23(d) 
01 
Ph^Si-GHg-O&zOBg 4.16(a) 5.00(a) 5.25(d) 7.64(d)® 
Ph^Si-CEg-CH^CH-SiPh^ 3.84(a) 7.33(d) 
(PtV5Si)2CH-CH=CH-SlPh3 4.00(a) 6.50(q) 
P^Si-CBfc=C-SiPh3 2.77(q) 8.17(d) 
CH3 
-
ph3si-0=ge2 
cho 
4.06(a) 4.56(a) 8.05(t) 
3 
ph3si-c=gh2 4.03(a) 4.49(a) 7.76(q)c 9.01(t) 
<j®2 
OH3 
(Ph^Si)2C=0=CH-SiPh3 5.75(a) 
aRun at 60 Mc. In GDCI3 using tetramettylsilane as the internal 
standard. 
b3=3inglet, dsdoublet, t=triplet, q=quartet, asmultiplet. 
°Bach peak is further divided into triplets. 
Table 4. Infrared absorption spectra of tripheny Isilyl substituted propanes and butanes 
Compounds Characteristic absorption bands 
Ph^Si-CHcCH-CHg-Cl (l) 6.17(m)a 7.56(s) 8.87(m) 10.05(B) - 12.51(a) 13.21(a) 
Ph^i-CH2-0H=CH-Gl (II) 6.19(w) 8.02(a) 
-
10.70(a) 12.00(s) - 12.70(a) 
Ph^Si-CHg-C^CHg (Hi) 
01 
6.1S(s) - 8.35(m) - 10.72(a) 11.64(b) _ 12.95(a) 
Ph^Si-CHs^JH-CH^ 6e20(s) — 8.U(w) 10.19(b) - "* «• 13.10(8) 
P h^Si-CH^H-CHg-CH^ 6.25(b) -
-
10.15(B) 
-
12.34(ii) 12.75(w) 
Ph^Si-C=C% 
- -
10.75(B) 
-
CH3 
Ph^Si-C=CH2 6.22(vw) - - - 10.75(B) 11.53(v) - -
ft 
CH3 
aLetters in parentheses indicate the relative intensities of absorption bands: s=strong; 
aamediua; wsweak; vw=very weak# 
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-1,3-bis ( triphenylsilyl)propene, all shoving a structure of JlcH2-GH=CH-j . 
Olefinic lydrogens of the -type [-CH=CB-J in compounds, (I), (U), 
allyltriphenylsilane, 1,3-bis(triphenylsilyl)propene, and l,3»3-tris(tri-
phenylsllyl)propene, show their proton resonance spectra as multiplets 
at approximately the same 7-values: 4.15. 4.22, 4.16, 3.84, and 4.00, 
respectively. 
One other isomer, 2-chloro-3-tripherylsilylpropene (ill), the 
formation of which was discussed under the 1,1-dichloropropene reaction, 
shows an entirely different n.m.r. spectrum. Comparing this spectrum 
with those of compounds having terminal vinyl hydrogens, particularly 
with that of allyltriphenylsilane, it can be seen that the signals 
appearing at 5*04 and 5«167 for compound (ill) are due to the terminal 
vinyl hydrogens. The absence of signals in the 4.00-7 region suggests 
that no other olefinic hydrogen is present. 
Looking now at Table 4, one finds striking similarities between the 
spectra of compounds (II) and (III). On the other band, the spectrum of 
compound (I) is shown to be quite similar to that of Imtriphenylsilylm 
propene and 1-triphenylsilyl-l-butene. We suppose, therefore, that in 
compound (l) the double bond is located adjacent to the silicon atom. 
Thus, the structures of isomeric compounds (I), (n), and (in) have 
been determined# 
The addition of two equivalents of trlpherylsilyllithium to 
1,3-dichloropropene gave 31*0$ of 1,3-bis(triphenylsilyl)propene in 
addition to 12.5$ of hexaphenyldisilane. When 3 equivalents of tri-
phenylsilyllithium were used, 1,3-bis(triphenylsilyl)propene vas isolated 
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in a 50*5$ yield, the other products being hexapheryldisilane (6.7$) and 
triphenylsilane (77.0$ based on the dichloride). 
When a mixture of compounds (I) and (II) was treated with 2 equiva­
lents of triphensrlsilyULithium, triphenylsilane (96*2$ based on the 
mixture) and 1,3-bis(tripherylsilyl)propene (57*7$) ware obtained. 
In all these reactions there were fair amounts of noncrystallizing, 
polymeric material. 
These results suggest the following reaction paths: 
Ph^Si-OkCa-CHg-Cl (I) 
PhjSili 
< r 
Ph^Si-ceacb-chg-SiPl^ 
Ph^Sili 
-Ph^SiH 
Ph3Si-GH2-CH=CH-Gl (H) 
Li 
PySiLi 
Ph^Si-CEUCH=CE-Cl + Ph^SiH 
-Lid 
JVh^Si-CHsCH-CH J 
Ph^Sild. 
Li 
Ph^Si-CH=GH-CH-SiPh3 polymer 
Ph^Sj-QH^tL-CHg—SIPhj 
355 
In order to see how readily 1,3-bis ( triphenylsilyl)propena is 
metalated by tripheny lsilyllithium., a two-fold excess of tripheny lsilyl­
lithium was added to the compound. Almost immediately a deep reddish 
color developed indicating the metalation reaction* After 24 hours of 
stirring chlorotriphenylsilane was added. It required 11 hours for 
chlorotriphenylsilane to react completely with the intermediate organo-
lithrum compound, as evidenced by the slow discharge of the color, 
probably because of the sterically hindered product. 
Pl-SUi PhfW (30.7#) 
Ph3Si-GH=CH-CH2-SiPh3 ^ >-
Ph^Si-CHsCB-GH-SlPh^ 
Id. 
Ph^SiCl 
Ph3Si-GH=GH-CH(SiPh3)2 (34.6$) 
It is interesting that the treatment of the mixture of compounds 
(I) and (H) with phenyl lithium gave a 10.7$ yield of 3-triphenylsilylm 
propyne, together with a small amount of polymeric material and some 
starting material (27.6$). 
The formation of 3-triphenylsilylpropyne may be brought about as 
follows: 
CI 
Ph3Si-GH2-CB=CE-Cl (H) PhLL > Ph^Si-CHg-CHcC^ 
-IiCl 
> f 
Ph^Si-CHg-CSJ-H 
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It appears that triphenylsilyll ithium is not so strong a base as phenyl-
lithium in abstracting an olefinic hydrogen from the compound (II). 
9» Reactions with 2^ oroorooene 
The formation of 2-chloro-3-tripheqylsilylpropene from the reaction 
of 2,3-dichloropropene with tripherylsilyllithium was mentioned pre­
viously in connection with the 1,1-dichloropropene reaction* The 
structure determination was also discussed. 
This compound was obtained in 19*456 yield when equimoles of the 
reactants were used* The other products were hexaphenyldisilane (28.3$)» 
triphenylsilane (10.9$), and L-triphenylsilylpropyne (7*8$)* 
The addition of a two-fold excess of triphenylsilyllithium, followed 
by derivatization with chlorotriphenylsilane, converted almost all of 
the 2-chloro-3-triphenylsilylpropene to l-triphenylsilylpropyne* 
When the ratio of tripheny lsilyllithium to 2,3-dichloropropene was 
2*6 to l and chlorotriphenylsilane was added after 6 hours of stirring, 
most of the L-triphenylsilylpropyne was converted to 1,2-bis( triphenyl-
silyl)propene (5*4$), 1,3-bis(triphenylsilyl)propyne (4-*5$), and 
tri s ( triphenylsilyl ) propadiene (18.0$). 
C. Reactions of Tripheny lsilyllithium 
with l-triphenylsilylpropyne and 
Related Reactions 
The reactions of triphenylsilyl 11 thium with l~brcmopropene, 
1,1-dichloropropene, and 2,3-dichloropropene have been shown to give 
l-triphenylsilylpropyne, 1,3-bis ( triphenylsilyl) propyne, and tris (tri­
phenylsilyl) propadiene. The possibility that the latter two compounds 
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resulted from L-triphenylsilylpropyne (and/or tripheny lsilylpropadiene) 
prompted the investigation of the reaction of l-triphenylsilylpropyne 
with triphenylsilyllithium. 
When an equimolar mixture of triphenylsilyllithium and 1-triphenyl-
silylpropyne was stirred at room temperature for 5 hours, there was 
obtained, after hydrolysis with dilute acid, triphenylsilane (51*3$)» 
1.2-bis(triphenylsilyl)propene (18.5$), l,3-bis(triphenylsi]yl)propyne 
(29.9$). and the starting material (18.4$). 
In order to verify that 1,3-bis (triphenylsilyl)propyne is fonned by 
the coupling reaction between triphenylsilane and the metalated 
l-triphenylsilylpropyne, phenyllithium was allowed to react with 
l-triphenylsilylpropyne under similar conditions and subsequently tri­
phenylsilane was added. When the mixture was stirred for 5 hours, 
1.3-bis (triphenylsilyl) propyne was obtained in a yield of 27.2$. The 
yield increased slightly to 31*7$ when stirring was continued for 24 
hours. 
Ph^Si-CEC-CHg > Ph^Si-CSC-C^Li + PbgSiS 
or 
PhoSiH 
PhH 
P h^Si-CS3-.CH2«-SiP 
When chlorotriphenylsilane was used as a derivatizing agent, tris(tri-
phenylsilyl)propadiene (22.5$) and 1,3-bis(tripherylsilyl)propyne (12.6$) 
were isolated. The fact that the starting material, l-triphenylsilyl­
propyne , was recovered in a larger yield from the reaction using 
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chlorotriphenylsilane than in the case of triphenylsilane addition, 
32.5$ vs 17.236, suggests that tripheiylsilyletbyrylmetfcyl11 thium as well 
as uzireacted phenyl! 1 thium metalates 1,3-bis(tripherylsilyl)propyne as 
soon as it is fonned. 
Ph^Si-CeC-CEy —PbLi > PySi-CEC-CHgli 
PhgSiCl 
1 f 
Ph3Si-CEC-GH2-SiPh3 
Ph^Si-CeC-GHgli 
(or Phil) 
LL 
I 
Ph-^Si-CEC-CH-SiPh^ + Ph^Si-CSC-CHg 
The 1,3-bis(triphenylsilyl)propyne anion undoubtedly exists as a 
resonance hybrid: 
© © 
Ph^Si- C=C- CH-SiPh^ -< >- Ph3Si-C=C=CH-SiPh3 
It is with the allenic fozm that chlorotripherylsilane cobles because of 
the steric requirement of the product. 
The metalation reaction of 1,3-bis (triphenylsilyl)propyne by 
triphenylsilyllithium was virtually complete as evidenced by the isola­
tion of a small amount (2.9$) of hexapheryldisilane when chlorotri­
phenylsilane was added. In the case of 1—triphenylsilylpropyne, 
hexaphenyldisilane was obtained in a 15.8$ yield, which was a measure 
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of tmreacted triphenylsilyllithium • 
Ph^Sj-CSC-caig-SIPh^ 
Ph^Sili, 3.5 hours 
V 
Ph^SiCl, 3.0 hours 
v 
PhjSlSiPlig (2.9$) + Ph^SiH (88.5$) 
+ (Ph3Si)2C=C=CH-SiPb3 (50.8$) + (Ph^i)2C=C=C(SiPb3)2 (trace) 
Tris ( triphenylsilyl) propadiene «as identified by physical and 
chemical evidence. The elementary analysis and molecular weight 
determination were compatible with the formula. Its infrared spectrum 
showed a strong absorption band at 5.30/^. The usual allenic absorption 
bands appear at 5.0/%*"^ It is seen from Table 5 that an increase in 
the number of triphenylsilyl groups in a molecule shifts the position of 
the band to a longer wave length. This may be due to the increased 
number of participating d-orbitals of the silicon atoms for partial bond 
formation; thereby reducing allenic bond character. 
The n.m.r. spectrum of tris (triphenylsilyl) propadiene showed a 
resonance peak at 5*75 T» The value is close to that given in the 
J. Bellamy» The Infrared Spectra of Complex Molecules. 
London, Methuen and Co., Ltd. 195%. p. 61. 
/ 
Table 5» Infrared absorption spectra of triphenylsilyl substituted aliénés 
Compounds B.p. 0=0=0 Other characteristic bands 
CH3^  
/H 
"SiPh3 
- 5.23(s)a 7.35(w) 10.64(w) 
-
13.79(a) 
,GH3 
"SiPh3 
174-175 5.23(vs) 7.37(m) 10.10(m) 11.03(w) -
Phr»Si^ 
^0=C=G^ 
PhgSi^ "SiPh3 
188-189.5 5.30(vs) 
-
-
11.52(111) 13.73(s) 
PhoSi 
^0=0=0^ 
PhgSi/ 
/D 
"SiPhg 
188-189.5 5»30(vs) 
-
11.52(B) -
Ph^Si 
%:C=G=G^ 
PhgSi^ 
^CH3 
xSiPh3 
196-197.5 5.34(vs) 7.36(a) 10.56(w) 11.57(6) -
PhgSi^ 
.SiPhg 
^SlPbj 
448-452 5.49(vs) 
-
-
12.00(s) 
12.18(a) 
-
aLetters in parentheses indicate the relative intensities of absorption bands: vs=very 
strong; s=strong; m=medivan; w=weak. 
Table 6. Infrared absorption spectra of triphenylsilyl substituted acetylenes 
Compounds m.p. -C=C-H -CSC- Other characteristic bands 
Ph^Si-C^C-H 146-149® 3.05(w)b 4.9l(s) - - - -
PhgSi-chg-csc-h 89-91 3.02(w) 4.75(B) - 10.50(w) 13.30(B) 
Ph^Si-CSC-Br 113-112.5 
-
4.70(S) 
- -
12.28(s) 
-
Ph^Si-CSG-Cl 101.5-102.5 
-
4.67(8) 
-
H.OB(s) 
-
Ph3Si-C^C-GH2-5iPh3 127.5-128.5 - 4.65(s) - - 13.31(a) 
Ph^Si-C^C-GH-SiPh^ 
ghj 
135-136.5 
-
4.65(e) 
-
- 10.30(B) 
10.99(a) 
-
Ph^Si-csc-chj 115-116 
-
4.60(s) 
- 9.71(a) 
-
PhjSi-suchjj"®^ 90-91 
-
4.62(s) 7.66(B) 9.35(a) 11.09(a) 
ph3si-(sc-ca.ga3 
ch3 
79-81 
-
4.60(s) 7.65(a) 
-
10.38(B) 
12.11(B) 
-
Ph^Si-CJSC-SiPhg 156-157 - - - 12.82(B) -
Ph^Si-CSC-CBC-SlPh^ 294.5-296.5 
-
4.84(s) 
-
- -
aBoillng point at 0.03mm. of pressure. 
^Letters in parentheses indicate the relative intensities of absorption bands: s=strong; 
mseedium; w=veak. 
Table 7. Infrared absorption spectra of some substituted propynes and aliénés 
Compounds m.p* -csc- G=C=C -chj Other characteristic bands 
PhgSi-CSG-CHg-SiPh^ 127*5-128*5 4.65 
-
7.32(vw)a 13.31 13.77 
Ph^Si-CSC-GH-SiPh^ 
ch3 
135-136*5 4*64 
-
7.30(w) 10.30 10.99 
f3 
Ph^Si-CSC-C—SiPh3 
gh3 
-
4*68 
-
7.36(a) — 11 *84 — 
ph3s1>0=c=<h 
cay siPh3 
-
- 5.23 7.35(v) 10.64 13.79 
ph^si. gho 
o=o=c 
SiPhj 
174-175 
- 5.23 7.37(a) 10.10 11.03 
Ph^Si-CsC-Cl 101*5-102*5 4*67 7.32(ww) 11.08 
^Intensities in this column are relative to neighboring peaks at 7*53» 7«70, and ?• 
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literature. The allenic hydrogen of tris(triphenylsilyl)propadiene 
was replaced by deuterium through metalation and hydrolysis with 
deuterium oxide. The n»m.r. spectrum of the deuterated compound showed 
no peak at 5*75 T. 
Tris(triphenylsilyl)propadiene was metalated by phenyllithium and 
subsequently treated with chlorotripheiylsilane. To introduce a fourth 
triphenylsilyl group into the molecule was found to be difficult and 
103 
only 16.7$ of pure tetrakis(triphenylsilyl)propadiene was obtained. 
The nun.r. spectrum showed only signals due to phenyl hydrogens. 
When methyl iodide was used to derivatize the tris(triphenylsilyl)-
propadienyllithium compound, the reaction proceeded smoothly and 
1,1,3-tris( triphenylsilyl)-!,2-butadiene was obtained in a 67$ yield. 
This compound was synthesized also by the following sequence of reactions : 
Ph^Si-CSBC-GHg-SlPh^ 
PhIA 
CHoI 
r 
CHi 
Ph^Si-CEC-CH-SiPh^ 
CH3 
Ph3Si-CH=C=C(_ 
SiPhq 
PhjSi»C5C-CH2»CHj 
PhLl> 
PhIA Ph<aSiCl Ph3S1\ 
„ / 
o=o=c: 
Ph^Sl 
,ch3 
"SiPhq 
M. Jackman. implications of nuclear magnetic resonance 
spectroscopy in organic chemistry. In D. H. R. Barton and W. Doering, 
editors. International Series of Manographs on Organic Chemistry. 
Vol. 5. New York, N.T., Pergamon Press, Inc. 1959» 
103retrakis(trichlorosi]yl)propadiene has been reported. See 
R. Mailer and H. Beyer, Ber.. 2â. 1957 (1959). 
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During the course of the investigation it was noted that there is a 
definite correlation between stability of allenic compounds and the number 
of substituants. Apparently, as the number of bulky triphenylsilyl 
groups Increases, the allenic structures provide better special arrange­
ments of the substituent groups than the acetylenic structures» The 
results are summarized in Table 8. 
The reaction of L-triphenylsilylpropyne and triphenylsilyllithium 
had an important side reaction. It is the addition of triphenylsilyl-
lithium to the triple bond. 1,2-bis( tr±phenylsilyl)propene was obtained 
in a yield of 18.556# Its n«m.r. spectrum was compatible with the 
structure (see Table 3), showing a doublet at 8.1?T and a quartet at 
2,77y, The reaction mixture was hydrolyzed with deuterium oxide in 
hope of isolating deute rated 1 » 2-bis ( triphenylsilyl) propene . The 
attempt, however, failed. 
Ph^Si,CSC-CH3 Ph2S1LL > ""^0=0^ 3 ^0=C\ 3 
J 3 Ph^Si SiPbj " Ph^Si SiJPh^ 
This indicates that the intermediate 1,2-bis (trlpherylsilyl)properyl-
lithium is unstable under the conditions employed and it must be 
protonated long before the hydrolysis step. 
The reaction of trlpherylsilyllithium and 1-tripberylsilyl-L-butyne, 
after 40 hours of stirring at room temperature, gave an oily residue 
from which several compounds were isolated in trace amounts: the 
unidentified compound obtained from the reaction of trlpherylsilyllithium 
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Table 8. Isomer preference between some trlpheiyrlsilyl substituted 
acetylenes and aliénés 
Acetylenes m.p. Aliénés m»Pe 
P h^Si-U=C-OH^ 
Ph3Si-G5C-0H2-SiPh3 
CHo 
I 3 
Ph^i-CSC-CH-SiPh-j 
GH» 
I J 
Ph^Sl-(SC-C- SlPh3 
CH-3 
115-116 
127.5-128.5 
135-136.5 
ch3 
Ph-aSi-GH=G=G C 
S±Ph3 
^ SIPhq GH3 
Ph^i 
J )&=G=G( 
Ph3Si/ XSiPh3 
H 
Ph-aSi ^GH-a 
X
,0=0=C 
/ \ PbgSi 
Ph^i 
0=G=C 
Ph^Si XSiPh3 
SiPh3 
/SiPh3 
174-175 
188-189.5 
196-197.5 
448-452 
Not isolated at all. 
b Not isolated as a pure product. 
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with L-bromo-l-butene, tetraphenylsilane (4.4^), 1-triphenylsilyl-l-
butyne (2.7^), 1,2-bis(triphenylsilyl)-L-batene (2)6), and 1,3-bis(tri-
pherylsi]yl)-l-butyne (1.8)6). 
When the metalation was attempted by using phenyllithium and 
subsequently triphenylsilane was added, the major reaction was cleavage 
of the ettynyl grotç>, 0^^  yielding 47)6 of tetrapherylsilane. Triphenyl-
silane was recovered in an 81.4^6 yield. The metalation-coupling products 
were obtained as a mixture of 1,3-bis ( triphenylsilyl) -L-butyne and 
1,3-bis(triphenylsilyl)-1,2-butadiene (11.756), and as a pure 1,3-bis(tri-
phenylsilyl)-l-butyne (3.2)6). 
In the case of the reaction of pheqyllithium with L-triphenylsilyL-
propyne, the cleavage occurred to the extent of 10$. 
D. Reactions of Tiiphenylsilyllithium 
with Trichloroethylene and 
Related Reactions 
1. Reactions of trjphanvlsllyl 11 thi i-nn with trichloroethylene 
When one equivalent of triphenylsilyl lithium was added to a THF 
solution of trichloroethylene at room temperature, there was obtained 
hexaphecyldisilane (58.7)6), triphenylsilane (6.2)6), and chlorotriphenyl-
silylacetylene (5.0)6). When two equivalents of trlpherylsilyllithium 
were used, however, there was isolated hexaphenyldisilane (59.856), 
triphenylsilane (10.0)6), ohlorotriphenylsilylacetylene (7.8)6), and 
Oilman and H. Hartzfeld, J. Am. Chem. Soc.. 21» 5878 (1951)» 
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bis (triphenylsilyl)acetylene (11.0#). 
Since bis( triphenylsilyl)acetylene was formed when an excess of 
triphenylsilyl 11 thl urn was used, it was reasonable to assume that 
chlorotriphenylsilylacetylene might have been an intermediate in the 
formation of bis(tripherylsi3yl)acetylene. Therefore, chlorotriphenyl*-
silylacetylene was synthesized and its reaction with triphenylsilyl-
lithium was investigated» 
The synthesis of chlorotriphenylsilylacetylene itself was a matter 
of interest. It will be discussed in detail, together with the prepara­
tion of bromotriphenylsilylacetylene and of bis(triphenylsilyl)acetylene. 
Triphenylsilyllithium was allowed to react with chlorotriphenyl-
silylacetylene at room temperature; the products were hexaphenyldisilane 
(22.756), triphenylsilylacetylene (15.836), and bis ( triphenylsilyl) -
acetylene (48.5)6). The starting material was recovered in a 6f> yield. 
The surprisingly low yield of hexaphenyldisilane and the relatively 
high yield of bis (tripherylsilyl)acetylene should be noted. Since 
alkenyl chlorides give halogen-metal interconversion reactions to the 
extent of 10-30# (see reactions of 1-chloropropene, 1,3-dichloropropene, 
etc.), one might expect the halogen-metal interconversion reaction to 
increase in the case of the ethynyl chlorides and the resulting tri-
phenylsilyletkcmyllithium to compete with triphenylsilyllithium in the 
coupling reaction with chlorotriphenylsl 1 ane : 
Ph^SiLL + Cl-(SC-SiPh3 > Ph^SiCl + Li-C^G-SiPhj 
Ph^SilA + PhgSiCl >- Ph^SiSiPh^ 
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Ph^Si-CEC-LL + Ph^SiCl > Ph^Si-CgC-SiPh^ 
The reaction of pheryllithium with 1,2-dichloropropane would be 
expected to give 1-chloropropyne 
Triphenylsilyl "lithium was added to a 1:1 mixture of phenyllithium and 
1,2-dichloropropene. Color Test I was negative. The occurrence of an 
immediate reaction «as evidenced by the discharge of the color of the 
triphenylsilyl lithium solution* Color Test I became positive after the 
addition «as completed. The products were hexaphenyldisilane (73*950 
and Imtriphenylsilylpropyne (11.750. 
CHg-CSC-Cl + PhgSili >- Ph^SiCl + C&y-CSC-Ii 
Ph^Sili 
Ph^SiSiPh^ 
106 
Trichloroethylene «as converted to dichloroacetylene by treatment 
^®5xhe metalation reaction of organolithium compounds on polychloro* 
ethylenes having at least one hydrogen has been known. See, for example, 
G. H. Viehe, Bar.. 22, 1950 (1959). 
106por the nature of dichloroacetylene in ether, see J. H. Wotiz, F. 
Huba, and R. Vendley, J. Ore. Cham.. 2^. 1626 (1961); E. Ott, Ber.. 25.» 
1517 (1942). 
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with an equivalent amount of phenylli thium. The conversion was approxi­
mately 90# (see page 63) under the conditions employed. When chloro-
triphenylsilane was added, chlorotriphecylsilylacetylene (9.4#) and 
bis (triphenylsilyl) acetylene (2.8#) were obtained. When triphenylsilyl-
lithium was added, there was obtained hexaphenyldisilane (53.1#)» 
chlorotriphecylsilylacetylene (17.O#), and bis (triphenylsilyl) acetylene 
(4.2#). 
PhLL ds. 
G12G=GHG1 > ^c=cC > C1^CEC-G1 
Cl ^  -L1G1 
ŒU05C-C1 + Ph^Sili >- Ph^Si-CHG-Cl 
^ Ph^SiCl + Ii-C=C-Cl 
Ph^Sild. 
Y 
Ph^SiSiPh^ 
The comparison is by no means quantitative, but one can see the 
general trend of decreasing yields of hexaphenyldisilane and increasing 
yields of the coupling products in the series 1-chloropropyne, dichloro­
acetylene, and chlorotriphenylsilylace-tylene (see Table 9). 
The reactivities of the ethynyllithium compounds may differ only 
slightly within the series and would be expected to decrease in the 
order of GH^-CSC-LL^ C1-C=C-LL~ Ph^Si-C=G-LL, since the anion is 
stabilized by the inductive effect of the chlorine atom in the case of 
chloroethynyllithium and by the d-orbital participation of the silicon 
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Table 9» Reactions of Ph^Sili with ethinyl halides 
Compound Ph3SiSiPh3 Coupling product 
CH3-OBC-CI 73.9 11.7 
CL-CSC-C1 53.1 17.0 
Ph^Si-CBCUCl 22.7 48.5 
Ph3Si-CTi.Br 18.4 52.9 
atom in the case of triphenylsilyle thyryllithium • This order is opposite 
to the order of the increasing yields of the coupling products. There­
fore, it seems likely that the coupling reactions between the ethynyl­
lithium compounds and chlorotriphenylsilane occurred only to a small 
extent, if at all. 
Coupling reactions between organolithium compounds and the etbynyl 
halides appear to be uncommon. Oilman and Haubein^^ reported that the 
reactions between bromo- and chlorophenylacetylene and xwbutyllithium 
underwent the halogen-metal interconversion reaction, yielding phenyl-
propioUc acid after carbonation (87 and 20#, respectively). Viehe-^ 
attempted without success the coupling between dichloroacetylene and 
propenyl- and phenyllithium. 
Yet, the evidence indicates that triphenylsilyl,lithium couples with 
10?H. Oilman and A. H. Haubein, J. Am. Chem. Sog., 6%, 1420 (1945) » 
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the ethynyl halides. Probably the Initial step is a nucleophilic addi­
tion of triphenylsilylllthltzm to a triple bond and then subsequently 
lithium chloride is eliminated. The reaction may, however, be a con­
certed, one. 
It was observed that in general the bromides undergo the halogen-
metal interconversion reaction far more readily than the chlorides, 
giving higher yields of hexaphenyldisilane. In view of this generaliza­
tion, it was surprising that the reaction of bromo triphecylsUylacetylene 
with trlphenylsilylHthium gave only 18.456 of hexaphenyldisilane (see 
Table 9). The coupling product, bis(triphenylsilyl)acetylene, was ob­
tained in a 52.9# yield. 
Be turning to the original reaction of trlchloroettylene with 
triphenylsilyllithium, the relatively small yield of triphenylsilane may 
be noted. Triphenylsilane could be formed by two possible reactions : 
^01 
(1) Ph^Sili + G120=GHC1 >- C12C=C^ + Ph^SiH 
-IdCl 
Ph-jSiH + C1-C=C-IA < Ph3SiId— C1-C3C-H 
Both reactions are reasonable and probably are occurring simultaneously, 
although the reaction (2) may be more favored than the reaction (l). 
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From reaction (l) dichloroacetylene would be formed. It was shorn in the 
foregoing discussion that tripheryIsilyllithium reacted with dichloro­
acetylene to give chlorotriphenylsilylacetylene, as well as hexaphenyl­
disilane and chloroethynyllithiw. Being a true organolithium compound, 
chloroethynyllithium would be expected to abstract hydrogen from tri-
chloroethylene, thereby forming dichloroacetylene• Thus, once dichloro­
acetylene is formed, its concentration can increase without increasing 
the yield of triphenylsilane. 
A possible reaction sequence is summarized on the following page# 
2. Preparation of triphenylsilvlacetvlenes 
Bis ( triphenylsilyl)acetylene was first prepared by Hartmann and 
108 Beeraann by the reaction of bromotriphenylsilane with monosodium 
acetylide in a yield of 58#» The preparation was carried out by the 
reaction of dilithium acetylide and chlorotriphenylsilane in an ether-THF 
mixture. In the literature there was found a lone reference which 
described the preparation of dilithium acetylide from the reaction of 
phenyHi thium and acetylene in ether .^9 When the reaction was carried 
out in ether alone, the yield of bis(triphenylsilyl)acetylene was 27#, 
versus 34# reported for the disubstituted derivative. When an ether-THF 
mixture was used, the yield increased to 41.6#. Moreover, triphenyl-
silylacetylene was obtained as a by-product in a yield of 17.8#» 
10®H. Hartmann and C. Beermann, Z. anore. u. allg. Cham.. 276 . 20 
(1954). 
^°9h. H. Inhoffen, H. Pommer, and B. G. Ifeth, Ann.. 565 . 45 (1949)# 
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PhjSili 
ci2c=chci 
Ph^Sili 
Clx SSL 
^C=C(f + PhoSiH 
CV LI 
d H 
/C=C^ + PhoSiCl 
Id. 01 
-LiCl 
f 
Cl-CSC-H 
15S*. Pb6Si2 
Ph^Sild. 
PhgSlId. ^ C1-C2C-L1 + Ph^SiH 
G12C=CHG1 
G1-C=G-R • C1^ o=c/C1 . 
or ia 
-IiCl 
-Id.01 
->- Cl-C^C-Cl PhjSild. >- Cl-CSC-Id. + PhoSiCl 
PbjSild. 
T 
Ph^Si-C^C-Cl 
Ph^Sild. 
PhgSi-CmC-SiPhg 
PhgSild. ^ Ph^SiCl 
Ph^Si-CEC-LL 
HgO 
PhjSi-CSC-H 
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Chlorotriphenylsilylacetylene was prepared from the reaction of 
chlorotriphenylsilane with chloroethynyllithium, which was formed from 
1,2-dichloroethylene or trichloroetbylene and two equivalents of phenyl-
lithium.^^ Higher yields (80-92#) were obtained from 1,2-dichloro-
ethylene than from trichloroetbylene (55-71#)* 
The preparation of bromo triphenylsilylacetylene was quite inter­
esting. Three equivalents of phenyl 1 ithium were added to an ether 
solution of pentabromoethane at -60°. The reaction mixture was allowed 
to warm to room temperature before chlorotriphenylsilane was added. The 
yield of bromo triphenylsilylacetylene was 10.5#. When phenyHi thium was 
added to a THF solution of pentabromoethane at -60° and the mixture was 
allowed to warn up, the solution soon turned black. The product was a 
black powdery material. Viehe reported that the reaction of trichloro­
etbylene with sodium in liquid ammonia gave a black material.^ 5 When 
the mixture was kept at -60° and chlorotriphenylsilane was added at that 
temperature, bromo triphenylsilylacetylene was obtained in a 26.8# yield. 
The solvent effect was striking when tetrabromoethane was used. In 
ether alone the products were triphenylsilylacetylene (6.2#) and 
bis(triphenylsilyl)acetylene (38.8#). In an ether-THF mixture, however, 
bromo triphenylsilylacetylene was obtained in a yield of 35*4#. Small 
amounts of triphenylsilylacetylene (8.8#) and bis(triphenylsilyl)-
acetylene (5*5#) were also isolated. 
In ether the halogen-metal interconversion reaction was favored: 
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BrgGH-CHBrg PhIA 
ether 
Br Br 
\ I 
H-C-G-H 
/ \ 
IA Br 
brwh 
H-CSC-LL 
+ 
IA-CSC-IA 
PhIA 
-LiCl H/ \Br 
PhIA 
H-C5C-H -< 
-IABr 
In an ether-THF mixture, however, the installation reaction was 
facilitated s 
PhIA > Br^ =f-Br BrzOH-OHBrz ether.THF> S 
IA 
Br-C=C-IA 
PhIA Br. 
PhIA 
Br 
Br-C^C-Br xP_n/ 
BZ XIi 
3. Cleavage reactions of triphenylsilyl^eetylenes by oreanomAtalUn 
compounds 
During the course of the investigation of the halo triphenylsilyl­
acetylene reactions with triphenylsilyllithium, a question was raised as 
to whether tripheryIsilyllithium would cleave the ethynyl group from a 
silicon atom. HàlotzdphenylsiJylacetylenes are not suitable compounds 
with which to examine such a possibility because both the cleavage and 
halogen-metal interconversion reactions give hexaphenyldisilane. For 
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the type of investigation mentioned above bis (triphenylsilylacetylene is 
an ideal compound. 
When triphenylsilylli thium was added to an ethereal solution of 
bis(triphenylsilylacetylene at room temperature, an almost immediate 
precipitation of hexaphenyldisilane occurred. The yields of the cleavage 
products, hexaphenyldisilane and triphenylsilylacetylene, were 93*1 and 
87*1#, respectively. 
Ph^Si-OSC-SiThg PhgSiLi ^ HgO > Ph^SiSiPh^ + Ph]Si-C=C-H 
When phenyl lithium was added to bis ( triphenylsilyl )acetylene, the 
cleavage reaction occurred and some beat was evolved. Tetraphenylsilane 
and triphenylsilylacetylene were obtained in yields of 98 and 75*5#» 
respectively. 
The reaction of chlorotriphenylsilylacetylene and phenyllithium 
gave, however, only 36.1# of tetraphenylsilane. A large amount of 
polymeric oil was formed. 
On the other hand, me ttylli thium reacted with chloro triphenylsilyl­
acetylene by a halogen-metal interconversion, yielding 1-triphenylsilyl-
propyne (5^.0#), triphenylsilylacetylene (19.6#), and bis(triphenyl-
silyl)acetylene (5*7#) • The absence of mettyltriphenylsilane indicates 
that no cleavage occurred. 1-triphenylsilyIpropyne was probably formed 
from the coupling reaction of trlphenylsilylettyryl 1 ithium and methyl 
chloride, both of which were formed as a result of a halogen-metal 
interconversion reaction, rather than by the coupling of the original 
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reactants.^* The ethynyllithium compounds are known to couple 
qtiite readily with primaiy halides e"^-0 When triphenyls jjyle thynyHi thium 
was added to methyl iodide, 1-trlphenylsilylpropyne was formed in a 
77«9$ yield. A by-product was bis(triphenylsilyl)acetylene (7.4#). 
The formation of bis ( triphenylsilylacetylene in the foregoing 
reactions immediately suggested the possibility of the cleavage of an 
ethyny 1 group by triphenylsily letfcynylHthium. Triphenylsilylacetylene, 
chloro triphenylsily la cetylene, and bromo triphenylsilylacetylene were 
allowed to react with triphenylsily le ttynyllithium for 17.5-19 hours. 
Bis(triphenylsilylacetylene was obtained in yields of 33.0, 54.5» and 
71.4#, respectively. 
PhgSi-CSC-X + Ph^Si~C=G-LL >- Ph^Si-CSC-SiPh^ + X-C=C-Li 
(X = H, CI, Br) 
Grignard reagents did not cleave triphenylsilylacetylenes under 
similar conditions. When phenylmagnesium bromide was allowed to react 
with bis(triphenylsilylacetylene for IB hours, the starting material 
was recovered in an 87.9# yield. The functional exchange reaction 
occurred to the extent of almost 40# when chloro triphenylsilylacetylene 
was treated with phenylmagnesium bromide under similar conditions. Some 
biphenyl was also formed; the exact yield, however, could not be de­
termined because of the difficulties of separation. 
H^For such a coupling reaction, see, for example, M. H. Durand 
and L. Piaux, Comet, rend.. 248. 2763 (1959)• 
178 
The reaction of methylmagnesium iodide with chloro triphenylsilyl­
acetylene gave after 5 hours 34.0# of triphenylsilylacetylene, 1.8# of 
1-triphenylsilylpropyne, and 53*5# of the starting material. 
4. Synthesis of bis(triphenylsilyl)butad±yne 
The reaction of tripheqylsilylli thium with 1,2-dichloroethylene 
gave a negative Color Test I even when a 3*1 ratio was used. The pro­
ducts were hexaphenyldisilane (46.4#), triphenylsilane (34.2#), and a 
compound with a melting range of 182-194°. The infrared spectrum of the 
latter compound was identical with that of a compound obtained from the 
reaction of carbon tetrabromide with triphenylsily 111 thium. It was long 
suspected that this compound might be bis ( triphenylsilyl )tan ta diyne. As 
many of the reaction intermediates were identified and their reactions 
with organometallic compounds studied, however, such a possibility 
became remote. 
The synthesis of bis(triphenylsilyl)butadiyne was of interest. A 
reasonable attempt for its synthesis was a coupling reaction of tri­
phenylsily le thyny 1 Grignard reagent in the presence of some inorganic 
halides. 
The preparation of triphenylsilylethynylmagnesium halide was first 
investigated. The usual method of replacement of an acetylenic hydrogen 
by a readily available Grignard reagent was feasible. The synthesis of 
triphenylsilylacetylene was not, however, as convenient as that of 
chloro triphenylsilylacetylene, although a successful preparation of the 
monomagnesium bromide of acetylene from ettylmagnesium bromide and 
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acetylene in THF has been reported."^" 
On the other hand, high yields of pure chloro triphenylsilylacetylene 
can easily be obtained. Thus, the direct preparation of acetylenic 
Grignard reagents from ethynyl halides, the method which was developed 
by Normant and Cuvigny, was employed. 
A fairly concentrated THF solution of chloro triphenylsilylacetylene 
was stirred with magnesium turnings at a temperature around 40-50°. The 
reaction took place within a short period of time. In the ease of 
bromo tripherçylsilyla ce ty lene, heating was not necessary to initiate the 
reaction. The yield in both cases was around 95# by acid titration. 
The use of cobaltous chloride and bromobenzene or ethyl bromide as 
catalysts^ failed to give bis ( triphenylsilyl)butadiyne. When cupric 
chloride^ was used as a catalyst, however, the desired coupling product 
was obtained in a yield of 45.3#• 
E. Reactions of Tripherylsilyllithium 
with Epihalobydrins and 
Related Reactions 
The reactions of epichlorofcydrin with organometallic compounds have 
been shown to give chloro hydrins or 1,3-disubstituted propan-2—ols?"^' 
R. H. Jones, L. Scattebal, and M. G. Whiting, J. Cham. Soc., 
3256 , 4-765• 
H2h. Normant and T. Cuvigny, Bull, soc. chim., 1957. 144-7. 
H3h. Oilman, B. Hofferth, and J. B. Honey cut t, J. Am. Chem. Soc.. 
24, 1594 (1952). 
•^K. Ivanov and G. Vasilev, Comet, rend, acad, bulgare sci., £, 
No. 4, 61 (1956). 
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Triphenylsily Hi thium reacted with epichlorohydrin not only in the 
normal manner, giving alcohol derivatives, but also in unexpected ways, 
depending on the reaction conditions. 
When one equivalent of triphenylsilyllithium was added to 
epichlorohydrin at -60°, 1^ triphenylsilyl*-3-chloropropane-2-ol was 
isolated in a 60.5# yield. When two equivalents of triphenylsily Hi thium 
were used, the product was l,3-bis(tripherylsilyl)propan-2-ol (43«3#). 
The second half of the reaction did not occur at -60°, as evidenced by a 
positive Color Test I. Therefore, the reaction mixture was allowed to 
warm to room temperature before all of the triphenylsily 11 i thium solution 
was added. The second half of the reaction was found to be exothermic 
at room temperature. 
The reaction of an 8:5 ratio of triphenylsilyllithium to epichloro­
hydrin at room temperature gave 46.7# of 1,3-bis(triphenylsilyl)propan-
2-ol and 7*6# of another compound, possibly 1,2-epozy-J-triphenylsilyl^. 
propane. The latter compound, however, was not rigorously identified. 
Under similar conditions one equivalent of triphenylsilyl 11 thium reacted 
with epichlorohydrin to give none of the products isolated in the above 
runs. The compounds obtained were allyltriphenyIsilane (8#), tripheryL-
silanol (8#), and another compound, possibly 2,5-bis(triphenylsilyl^. 
methyl)-!, 4-dioxane (19#). 
Thus it appears that at -60° an epoxide ring can easily be opened 
by triphery Isilyllithium, but the primary chloride is not reactive 
enough at that low temperature to be displaced by the anions present. 
At room temperature, however, a chloride ion seems to be easily removed 
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by an anion. At room temperature the following may be competing 
reactions: 
CH2-CH-CH2-CI 
0 
Ph^Sili 
Ph^Si-CH2-CH-CH2-Cl 
Old. 
P h^Si-CH2-CH-CSH2 
Old. 
PhoSi-CH2-GH-CH2 
0 Old. 
I^C—CH- CH2-S1P 
-LLC1 
P h^Si-CH2-CH-CH2 
0 0 
\ I 
H2C—CH-Cl^-SiPh^ 
-LiCl 
Ph-jSild 
P h^Si-CH2»CE-CH2 
0 
Ph^SiLi 
Ph^Si-C%-CB-CH2-SiPh^ 
Old. 
The reactions of L.triphenylsilyl-3-chloropropan-2-ol and tripheqylm 
sily Hi thium at room temperature failed to give any isolable product* 
Epibronofcydrin reacted with triphenylsilyl 1 ithium by halogen-metal 
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Interconversion even at -60°. The yields of hexaphenyldisilane varied 
from 68.6 to 79.0#. No attempt was made to capture 2,3-epoxyp ropy Hi thium, 
CHp" CHf- CIMA e 
s0 
It is interesting that small amounts, 4.3 and 10.9#, of hexaphenyl­
disilane were obtained when a 2:1 ratio of triphenylsilyllithium to 
1,2-epoxy-3-(2-chloroethoxy )propane were allowed to react. The question 
whether a neighboring ether linkage was responsible for the occurrence 
of the halogen-metal interconversion reaction was not investigated. The 
cleavage of the ether linkage occurred when two equivalents of triphenyl­
sily Hithium were added to 1,2~epoxy-3-allyloxypropane, yielding 
allyltriphenylsilane (15#) and 1,2-dihydroxy-3-triphenylsilylpropane 
(39#). 
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V. SUMMARY 
The reactions of tripheiyrlsilyllithium with the various halides 
other than fluorides have been investigated. The reagent was found to 
undergo halogen-metal interconversion, coupling, oetalation, and possibly 
addition-elimination reactions, depending on the nature of halides. In 
many cases more than one type of reactions occurred in the system. The 
halogen-metal interconversion reactions invariably led to the formation 
of hexaphenyldisilane as a result of the secondary coupling reaction of 
halotriphenylsilane and triphenylsilyllithium. This secondary reaction 
was so pronounced that the yield of hexaphenyldisilane oould be used as 
a measure of the extent of halogen-metal interconversion reactions. Only 
simple primary chlorides did not undergo halogen-metal interconversion. 
These compounds coupled with triphenylsilyUithium to fora tetra-
substituted silanes. 
The reactions with polyhalomethanes and related compounds seemed to 
involve carbene intermediates. Many of the products from these re­
actions could be explained by the reactions of these carbenes and 
triphenylsilyUithium, forming new organometallic compounds or new 
triphenylsilyl substituted carbenes. 
Alkenyl mono- and poly halides exhibited even more complex reactions 
with triphenylsilyUithium. The intermediate compounds, many of which 
appeared to involve carbenes, underwent further reaction with triphenyl­
sily Hithium. Some of these intermediate compounds were isolated, 
of-hydro gens on a triphenylsilyl group, as well as on other functional 
184 
groups such as multiple bonds, were greatly activated and easily 
metalated by triphenylsilyUithium or by organolithium compounds. In 
some cases the resulting triphenylsilane coupled with these metalated 
species. 
Haloacetylenes and halotriphenylsilylacetylenes seemed to undergo 
addition-elimination reactions, resulting in the apparent coupling 
products, as well as halogen-metal interconversion. An ethynyl group 
could be cleaved from a silicon atom by organosilylllthium compounds e 
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